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Kelly Johnson’s career spanned 

the full spectrum of aviation — from the 

Lockheed Model 10 to the SR-71 Blackbird — 

and his name will always be linked with the 
Skunk Works 
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4 WARPLANES OF THE SKUNK WORKS 





































































































































































































































































































































































































































































































































































































































































































y the early 1930s, the Lockheed 
i Aircraft Corporation had certainly 

gone through a number of ups and 
downs. However, the company had made 
history with its series of high-performance 
Vega monoplanes — all-wood, high-wing 
aircraft that offered some of the hottest 
performance available. The Vega spawned 
a whole series of aircraft including the 
Orion, Altair, and Sirus. The managers of 
the company knew that they would have to 
look to the future if they wanted to main- 
tain their lead in high-performance air- 
craft. This time period was, of course, in 
the middle of the Great Depression and 
orders were not exactly flowing into the 
Burbank, California, factory. 

Robert Gross, Lloyd Stearman, and 
Hall Hibbard decided to point Lockheed in 
a new direction by building an all-metal, 
twin-engine monoplane that they felt 
would serve a useful purpose in the fledg- 
ling, but expanding, US airline industry. 
Accordingly, a scaled-down wind tunnel 
model of the new design was built and 
delivered to the University of Michigan for 
testing. Professor Edward Stalker under- 
took the wind tunnel work and concluded 
that the aircraft design would enjoy high 
performance but that stability might be a 
problem. Stalker had an assistant who was 
doing post-graduate work in aeronautical 
engineering who concluded that stability 
would be just plain “bad.” That assistant’s 
name was Clarence L. “Kelly” Johnson. 

In 1933, Johnson had applied to Lock- 
heed for a job. Company officials recom- 
mended that he return to the University of 
Michigan and complete his master’s 
degree in aeronautical engineering and that 
there might be a job available as the com- 
pany’s business picked up. Johnson went 
back to school and a year later was helping 
in the wind tunnel tests for the aircraft that 
would become the Model 10. After conclu- 
sion of testing, Johnson once again con- 
tacted Lockheed and became the compa- 
ny’s 36th employee. He had bluntly told 
Lockheed officials that the Model 10 could 
be a lot better aircraft and felt that his sug- 
gestions would make the craft a winner. At 
this time, Johnson was working as a tool 
maker at Lockheed but he was soon dri- 
ving back to Michigan with the Model 10 
wind tunnel model crammed into his car to 
continue wind tunnel testing and prove his 
theories correct. 

Kelly Johnson had taken a very big 
step when he suggested that he could 
greatly improve the Model 10, in fact he 
came close to being fired, but his theories 
worked and the Model 10 was a success — 
a success which would continue into the 
Model 12 and Model 14. With this new 


Kelly Johnson with YF-12A s/n 60-6936. (Lockheed) 
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series of aircraft, Lockheed became much 
more established in the shaky aeronautical 
world of the mid-1930s. This also meant 
that the company had surplus funds which 
they could invest into company-funded pro- 
jects and one of the projects would be the 
Model 22 — the aircraft that would develop 
into the P-38 Lightning. Johnson’s work on 
the Model 10 would win him, in 1936 at age 
27, the Lawrence Sperry Award for out- 
standing aeronautical achievements in 
developing the “world’s fastest commercial 
air transport.” 

Johnson founded the Skunk Works 
(named after a character in the then-popu- 
lar Lil Abner comic strip) in 1943 to build 
the XP-80 Shooting Star, the USAF’s first 
operational jet fighter. Johnson con- 
tributed significantly to the design of more 
than 40 aircraft including the Constella- 
tion, P2V Neptune, C-130 Hercules and 
Agena spacecraft. A goodly portion of the 
F-104 Starfighter, the USAF’s first opera- 
tional Mach 2 fighter, also came from 
Kelly’s fertile mind. 

With the assignment to develop the U- 
2 under a joint CIA/Air Force request for a 
high-altitude strategic reconnaissance air- 
craft in 1954, the Skunk Works became an 
autonomous unit of Lockheed, complete 
with its own manufacturing facilities. The 
division was given the more formal name 
of Advanced Development Projects 
(ADP). ADP was considered unusual in 
the aerospace industry because its tiny 
staff and informal, but highly secret, oper- 
ation could eliminate red tape and bureau- 
cratic paperwork associated with govern- 
ment projects and the Skunk Works 
became the place to visit when the govern- 
ment decided it needed an aircraft that 
would break the normal rules. 

The Skunk Works took only eight 
months to build the first U-2, given the code 
name Aquatone. The U-2 achieved interna- 
tional publicity in 1960 when CIA pilot 
Frances Gary Powers was knocked down 
over the Soviet Union. U-2 overflights also 
proved that the Soviets were installing mis- 
siles in Cuba during 1962 — thus beginning 
the Cuban Missile Crisis, one of the Cold 
War’s most dangerous episodes. 

Lockheed’s chief aircraft designer for 
more than three decades, Kelly was named 
vice president for research and develop- 
ment in 1956. During the same year, he 
was named Aviation Man of the Year for 
his development of the F-104. 

Johnson was always extremely quiet 
about his secret projects and strictly fol- 
lowed his own advice: “You can’t put 
your foot in your mouth if you keep your 
mouth shut.” 

Even after several examples of the U-2 
had been shot down and examined by the 
Soviets and Chinese, Johnson still would 
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Johnson’s career spanned from the Model 10 to the SR-71 
and the designer is seen going over flight manuals with 
Amelia Earhart prior to her final flight. (Lockheed) 


not discuss the plane and refused to do so 
in a speech to the Veterans of Foreign Wars 
stating, “Over the years, during the devel- 
opment of the program (U-2), it was essen- 
tial that we learn to keep our mouths closed 
and I would like to say it would be a splen- 
did idea if we could carry out this tactic in a 
large number of other defense fields.” 

As the years past, Kelly collected many 
awards including the Collier Trophy, the 
Theodore Von Karman Award, the 
Thomas D. White National Defense 
Award for “outstanding contribution to the 
national defense and security of the United 
States,” the National Medal of Science 
which was presented by President Lyndon 
Johnson for the U-2, the Sylvanus Albert 
Reed Award (twice from the American 
Institute of Aeronautics for “most notable 
contribution to aircraft design’’), the Kitty 
Hawk Memorial Award for several of his 
designs, and the National Security Medal 





Johnson poses with the Jetstar prototype — one of the many aircraft that benefited from Skunk Works expertise. 


(Lockheed) 
































Johnson with a model of the P-80 Shooting Star. 
(Lockheed) 


which was given by President Regan in 
1983 for Kelly’s “original ideas in aerody- 
namics and aircraft design.” In 1974, Kelly 
was inducted into the Aviation Hall of 
Fame at Dayton, Ohio. 

When President Johnson gave Kelly 
his Medal of Science, he stated, “His 
record of design achievement in aviation 
is both incomparable and virtually in- 
credible. Any one of his many airplane 
designs would have honored any individ- 
ual’s career.” 

Kelly retired from Lockheed in 1975 
with the title of senior vice president 
and left the company’s board of directors 
in 1980. Lockheed, in 1987, donated 
$350,000 to Caltech University to estab- 
lish the Clarence L. Johnson Professorship 
in Aeronautics. Kelly Johnson died in 
Burbank on 21 December 1990 at the 
age of 80. S 
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When the 
Germans 
unleashed a 
new generation 
of jet and 
rocket 


; na war that had already produced countless unpleasantries, 25 July 1944 was a day P ower ed war, P lanes 
that was to hold a nasty new surprise for the Allies. The crew of a photo-reconnais- 4 
sance de Havilland Mosquito was heading at 30,000 feet towards Munich to record on the UNSUSD ectin & 
the results of a bombing raid. The pilot was probably a bit lulled into complacence by the A l l les d, urin g 

fact that the Mosquito was a very fast aircraft and, at the height he was flying, the 

chances of interception were remote. World War Two, 


Suddenly, the reverie or boredom that is caused by lengthy flight, even over enemy ter- 
ritory, was torn apart when a stream of tracers shot past the Mosquito’s canopy at an the Skunk Wor ks 


extremely close distance. The Royal Air Force pilot probably mentally jumped out of his 
nncoriaaes bucket seat, but reactions, instilled by eco training and actual combat had I Oo come up 
flights, immediately set in and the pilot racked the Mosquito over in a hard bank, feeling 7 
the blood flow from his brain as the crushing force of Gs pushed him down into his para- with an answer — 
| chute. fe 
; The aircraft that had made the unexpected firing pass shot past the turning Mosquito, giv- ad very ast 
ing the crew a shock because they had never seen anything like it. Shock, however, quickly | Q(nNSWer 
gave way to a fight for survival as the strange aircraft hauled around for another firing pass. 
Throttles to the firewall with the Merlins screaming like banshees on Halloween, the 
Mosquito could have shown a clean pair of heels to most German combat aircraft but this 
damn thing was turning on them and coming back with a vengeance. More tracers blasted 
past the Mosquito as the aerial struggle continued but luck held with the Britons as the shells 
kept missing while the Mosquito roared back to Blighty and the Luftwaffe antagonist eventu- 
ally turned away. 
With the enemy gone, the shaking crew suddenly realized that their ultra-fast pursuer 
did not have propellers! Well, the usually bored intelligence officer was going to perk up 
his ears after this mission and to hell with the photographs of Munich. 
The aircraft that the Mosquito crew tangled with was the first recorded combat with 
the Luftwaffe’s newest fighter — the jet-powered Messerschmitt Me 262, an aircraft 
which, if it had been deployed correctly instead of being wasted by the direct orders of 
Adolf Hitler, could have lengthened the war by a considerable period and taken the lives 
of many more Allied aircrew. 
At this point, both the Americans and British had functional jet-powered aircraft but they 
were not operational nor would they have been suitable for combat missions in the deadly 
aerial arena over a devastated Europe. However, a new aircraft had already taken shape and 
flown in America that was to become the United States Army Air Force’s first practical jet 


fighter. 
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With the failure of the Bell P-59 Aira- 
comet in mock battles with the Republic P- 
47 and Lockheed P-38, the Army knew 
that a new aircraft would have to be 
designed, and designed in a minimum of 
time to give the USAAF the type of com- 
bat aircraft that would be needed if the war 
were to drag on for several more years. 

Lockheed Aircraft Corporation had 
expressed an interest in the exciting new 
concept of jet-powered flight as early as 
1939 but the military did not want the 
company to divert time and resources 
from producing the vitally important P-38 
Lightning and Hudson bomber. After the 
failure of the experimental Airacomet, the 
Army turned its attention back to the 
Burbank, California, factory and issued an 
invitation to Lockheed to produce a fight- 
er designed around the rather primitive 
British de Havilland Halford H-1 Goblin 
jet powerplant. Fortunately, Lockheed 
had in its possession one of the greatest 
aircraft designers of all time, Clarence L. 
“Kelly” Johnson, who held the title of 
Chief Research Engineer. Johnson was 
extremely excited with the prospect of 


designing and building a jet fighter and 
the tight time restrictions that the govern- 
ment demanded did not seem to deter him. 

The original invitation to Lockheed 
had been extended during May 1943 and 
on 15 June, Kelly and his hard-working 
staff were briefing USAAF officials on a 
new fighter which they felt would consid- 
erably advance the state of combat aero- 
nautics and deliver to the war zones an 
aircraft that would help the Allies hold the 
ascendancy of the air that they were 
beginning to gain. Johnson was known for 
his philosophy of “make it simple and 
then make it even simpler” and he 
impressed the USAAF with the fact that 
Lockheed could build a jet combat aircraft 
for them in a time period that seemed 
almost absurdly short. 

Lockheed had given the jet plane the 
designation of Project MX-409 and the 
USAAF was so impressed with Johnson’s 
enthusiasm and plans that they gave 
Lockheed the go-ahead to proceed with the 
new project on 17 June with the designation 
XP-80 and a budget of almost half a million 
dollars. The one catch was that the aircraft 


had to be delivered within an incredibly 
short 180 days from contract approval! 

However short that period of time may 
have seemed, Johnson and his crew of 
Skunk Works engineers were able to have 
the completed XP-80 ready for ground 
testing in just 141 days — a record proba- 
bly only emulated by the North American 
NA-73X. The shape of the XP-80 was as 
simple as possible, keeping with John- 
son’s design philosophies. Armament 
would be centered in the nose section like 
the P-38, a tricycle landing gear would 
provide good ground handling character- 
istics, a bubble canopy located far forward 
on the fuselage would afford excellent 
visibility, the fuselage would easily sepa- 
rate into two sections behind the wing to 
afford easy access to the turbojet, while 
the wing would be a new thin airfoil 
design to take advantage of the possibili- 
ties of high-speed flight offered by the 
new powerplant. 

In one month’s time, Lockheed had a 
design mock-up of the XP-80 ready for 
the Army to approve and then it was on to 
cutting metal for the actual aircraft. The 





The simple lines of the Shooting Star are evidenced in this view of a P-80A over the Mojave Desert. Note the darkly tinted canopy. (Lockheed) 
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The XP-80 Lulu Belle, powered by a Halford H.1B turbojet, at Muroc Dry Lake during flight testing. (Lockheed) 


company had built up a great deal of expe- 
rience with wind tunnel testing and they 
realized that small sections of such a high- 
performance aircraft as the XP-80 could 
affect performance to an abnormal degree 
so special attention was paid to keeping 
smooth, flowing contours on the design. It 
should be stressed that the XP-80 was 
strictly an experimental aircraft with a 
goal of getting into the air and compiling 
as much performance data as possible — 
and not a fighter that could readily be 
pressed into combat. Combat considera- 
tions would come later as data from the 
XP-80 could be assimilated and refined. 
Heavy amounts of overtime meant that 
the airframe was rapidly taking shape, but 
Johnson was worried about the British 
having the engine delivered to Burbank in 
time to mate with the completed airframe. 
After considerable time had been spent on 
trans-Atlantic messages, the Halford 
arrived on 2 November and installation 
was begun as soon as the unit was uncrat- 
ed. On 9 November, the XP-80 had been 
painted, checked out, weighed and was 
complete in almost every detail. It would 


not have been advisable to test fly the pro- 
totype from the Burbank runway because 
of easy public access so, instead, it was 
decided that the XP-80 would be carefully 
disassembled, wrapped in canvas and 
shipped by truck to the Mojave Desert 
where it could be tested a Muroc Army Air 
Field — a location far from prying eyes. 
Trouble was soon to arise at Muroc 
when, during engine test runs, the suction 
created by the turbojet caused the side 
mounted air intakes to collapse, almost suck- 
ing the nearby Kelly Johnson into the intake! 
Since jet engines were extremely lim- 
ited items at the time, the Skunk Works 
team was very concerned over possible 
damage to the unit from ingestion of 
pieces of metal from the ripped intake. 
The engine was pulled from the airframe 
and carefully studied. Instead of finding 
damage from metal ingestion, the team 
was dismayed to discover that the engine, 
while being slightly damaged from for- 
eign material ingestion, appeared to suffer 
a fatigue defect from the manufacturing 
process. The British violently disagreed 
with this conclusion and felt that the entire 








fault lay with the intake duct which, de 
Havilland had claimed before actual test- 
ing had begun, would collapse on starting. 

In retrospect, it seems most likely that 
the duct was at fault, for the design of the 
all-important intake was an entirely new 
science and, after the initial failure, John- 
son designed a new duct although it still 
gave some trouble with the production run 
of aircraft. Desperately needing a new 
engine, Lockheed was relieved when de 
Havilland pulled the jet from the second 
Vampire fighter prototype and shipped the 
unit to Burbank. 

Since the basic contract had been ful- 
filled before the specified date and 
because of the new nature of the project, 
the USAAF was understanding of the fact 
that Lockheed needed a bit more time to 
redesign the intakes and receive the next 
powerplant. By the morning of 8 January 
1944, the XP-80, nicknamed Lulu-Belle 
by the workers, was ready to try its wings. 
The new engine had been installed and the 
reworked intakes did not fail during trial 
engine runs. 

The prehistoric lake bed at Muroc was 
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Thirty-eight P-80As were converted on the production line to F-14A photo recon platforms and one of the development aircraft is seen parked next to an early Constellation at Burbank. 


(Lockheed) 


wet from the winter rains which harden the 
surface to a smooth, rock-like finish during 
the spring and this was the cause of some 
concern. However, a close check of the sur- 
face by test pilot Milo Burcham indicated 
that the desert floor would bear the weight 
of Lulu-Belle for the first flight. A crowd of 
military and industrial observers had gath- 
ered on the blustery morning to watch pre- 
war race and aerobatic pilot Burcham 
climb into the XP-80, strap in and start the 
Halford, which rumbled with the strange 
goblin-like wail that gave the engine its 
eventual name. Burcham advanced the 
throttle and felt the XP-80 slowly acceler- 
ate down the natural runway. As with all 
early jets, speed gradually built up and 
Burcham gently eased the aircraft into the 
air, accompanied by cheers and applause 
from the gathered crowd. 

In a few minutes Burcham and Lulu- 
Belle were back on the ground after the 
landing gear would not retract. A quick 
check indicated that the gear retract handle 
had not gone through an override position, 
thus failing to retract. Burcham also 
voiced some complaints about the lateral 
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stability of the aircraft, which he consid- 
ered to be overly sensitive. This sensitivity 
was apparently due to the fact that the 
hydraulic boost combined with the very 
slick airframe of the XP-80 made the air- 
craft’s controls ultra-responsive. Johnson 
calculated that there was nothing wrong 
with this responsiveness and advised Milo 
that the aircraft would have to be flown 
with a very gentle hand until the pilot 
could get used to the sensitive feel. Burch- 
am agreed to this method and climbed 
aboard the XP-80 for a second flight that 
morning and, this time, the seasoned test 
pilot treated the spectators to a spectacular 
show of high-speed flight at just a few feet 
above the lake bed followed by an impres- 
sive series of rolls during a steep climb. 
Burcham was pleased with the solid feel of 
the craft as it easily neared 500 mph and 
the Lockheed team was visibly pleased 
with the more protracted second flight. 
Testing began to swing into a rapid 
pace at Muroc as the XP-80 started log- 
ging flight hours. A camera was placed in 
the cockpit to record instrument readings 
while the pilot could concentrate on fly- 


ing, rather than attempting to jot down test 
notes on a knee pad while controlling the 
aircraft. Burcham began to get used to the 
XP-80’s sensitive controls and was very 
pleased with the extremely high rate of 
roll of the aircraft, which was significant- 
ly higher than that of any piston-engine 
fighter with the added plus of not having 
to fight the torque generated by a large 
piston powerplant and its propeller. 
Takeoff acceleration was nothing to brag 
about and the contemporary fighters could 
easily outdistance the XP-80, but once the 
jet began to gain some airspeed it was a 
completely different story and the day of 
the propeller-driven fighter was soon to be 
just history. 

Burcham found out that Lulu-Belle, 
while generally a pleasant handling 
machine, had a few nasty surprises in 
store. The stall warning characteristics 
were virtually non-existent and the air- 
craft would snap quickly to the right. 
Johnson thought the problem over and, 
after some more wind tunnel testing, 
added a wing fillet to help the stall prob- 
lems. Burcham still found the aircraft dif- 





ficult in the stall and had a hard time get- 
ting used to the lateral stability which 
required constant hands-on flying to keep 
the aircraft at a level attitude. 

As the initial flight testing progressed, 
Lockheed and the USAAF reached agree- 
ment on the Model L-141; two aircraft 
were to be built in equally record time as 
the XP-80, with the first to be delivered 
150 days after the letter of intent was 
issued, and the second example to follow 
in 180 days time. The Model L-141 was to 
be a bit different from the XP-80 and was 
to be bigger, heavier and faster. These two 
machines would be designated XP-80A 
but the USAAF and would incorporate 
combat systems that had been left out of 
the XP-80 to expedite getting the aircraft 
into the air. At this point it was decided to 
equip the XP-80As with the General 
Electric I-40 turbojet of 4000 Ib thrust 
which would increase the performance of 
the fighter dramatically. 

Lockheed and the USAAF entered into 
the XP-80A contract on 10 February 
1944, but the dramatic events in Europe 
escalated the contracts at a feverish pace. 
Four days later another contract for 13 
YP-80A service test aircraft was issued 
and, just a few more days after, a produc- 
tion order for 500 P-80As powered by the 
I-40 was drawn up. 

Initially, engines built under license 
from de Havilland by Allis-Chalmers 
were to power the P-80 series but delays 
in getting a production line set up at Allis- 
Chalmers and problems in dialog with the 
British maker led the USAAF to abandon 
the Halford series in favor of the more 
technically advanced I-40 which would 
give the added thrust that the fighter need- 
ed. The General Electric unit—later to be 
redesignated J33 — had evolved from the 
British Whittle jet. 

While contract negotiations were pro- 
ceeding at a rapid rate in the Burbank 
offices, the XP-80 was building up flying 
hours. Armament (six .50 caliber Browning 
machine guns) had been added along with 
improved fillets, rounded wing tips, 
changes in the horizontal stabilizer and 
modifications to internal systems in an 
effort to improve performance and han- 
dling characteristics and gain data for the 
new XP-80A. The Halford H-1B jet could 
not, because of the position of the engine, 
develop full power and the optimum 
10,500 rpm could not be achieved — 
9500 rpm being about tops. This meant 
that thrust decreased from the projected 
3000 Ib to 2140 Ib but, even so, the XP-80 
was the first aircraft in the United States 
to pass the 500 mph mark in level flight. 


Preparing a K-22 aerial camera for a flight in an F-14A. 
(Lockheed) 
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Constant USAAF monitoring of the 
XP-80’s airframe and flight results pro- 
vided a large amount of data, most 
exceedingly favorable, and the changes 
requested by the USAAF were considered 
rather few in view of the radical nature of 
the craft, along with the fact that the XP- 
80 had been designed and built in such a 
short time. 

Lulu-Belle was progressing in its test 
program most satisfactorily when another 
Lockheed test pilot who had also been a 
well-known pre-war racer and airshow 
pilot, returned to Burbank from a tour 
teaching USAAF pilots on the finer points 
of flying the twin-engine P-38 Lightning. 
Tony LeVier was a skilled pilot who had 
gained respect from his contemporaries 
during the Cleveland Air Races where 
pilots pitted their lives for prize money 
and the pursuit of speed. LeVier, in his 
memoirs, recalls meeting up with Lulu- 
Belle for the first time: 

“When I returned to Burbank, Milo 
and Jim White had both flown Lulu-Belle 
several times. Milo was now Lockheed’s 
chief pilot, succeeding the late Marshall 
Headle, and his successor as chief engi- 
neering pilot had not yet been appointed. 
Joe Towle, who had been Milo’s assistant 
in engineering, was now the senior pilot in 
our department, and one of the first things 
he did when I reported back to work was 


to have me checked out in jets. Early in 
June 1944, Jim and I flew up to Muroc in 
our twin-engine Cessna and I walked over 
to Lulu-Belle and climbed in. 

“T had always dreamed about the per- 
fect airplane and how it would fly, but lit- 
tle did I realize I would ever see it. This 
was probably the closest thing to it in the 
entire world. I will never forget my first 
flight in this little airplane, any more than I 
would forget my solo flight back in 1930. 

“This was the most effortless flight I 
had ever known. Without propeller noise 
or vibration, the XP-80 accelerated 
smoothly down the runway, and as it 
reached flying speed it went into the air 
with no more than a slight pull back on the 
control stick. After the gear and flaps were 
up it seemed almost like something you 
would dream about — hoping some day 
you would have an opportunity to fly such 
an airplane, and then wake up and wonder 
why it couldn’t be possible. Here I was 
actually in it. 

“After I had flown jets quite a while I 
often said that a pilot wasn’t very good 
who couldn’t have gotten used to Lulu- 
Belle ina very few minutes. It was the 
most simple airplane to fly that you could 
imagine, considering what we had been 
flying previously. You had a few engine 
instruments, the usual flight instruments, 
and that was it. To go faster all you had to 


do was move the throttle forward, or pull 
it back to slow down — no regulation of 
the propeller, no fuss about mixture con- 
trol or cowl flaps, no worry about head 
temperatures or whether the oil would run 
too hot — there wasn’t such a thing. It 
was all very simple. This airplane even 
had an automatic starting system. All you 
did was get in, buckle yourself into the 
seat and hit the switch. Its only disadvan- 
tage was the engine, which was low on 
thrust. To make the XP-80 really good we 
needed at least 4000 Ib thrust, and we got 
it on the next version of this airplane.” 
The larger and heavier XP-80As with 
their rounded tips on the flying surfaces 
were completed and delivered in June and 
July 1944. Both aircraft, after initial 
ground testing at Burbank, were trans- 
ferred to Muroc for flight test. This testing 
did not go as smoothly as with Lulu-Belle 
because it seemed that some of the flight 
problems originally encountered had been 
magnified with the two aircraft. Le Vier 
recalled: “Lulu-Belle was a great airplane 
because there was practically nothing 
wrong with it. But as is so often the case, 
the changes we made to stretch it out cre- 
ated problems. We had lengthened the 
fuselage, moved the cockpit forward, 
moved the engine to the rear and puta 
larger gas tank in the fuselage. These 
changes and others added up to a practi- 





The P-80B was initially known as the P-80Z. The aircraft feature a thinner wing section but had a heavier skin to maintain strength. (Lockheed) 
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cally new airplane, and we had to test it to 
prove it would work.” 

LeVier was chosen to take the XP-80A 
into the air for the first time and he, Kelly 
Johnson, and engineers from General 
Electric carefully went over the untried I- 
40. The jet was to develop at least 4000 Ib 
thrust but it was decided to put limitations 
on the unit since it was so new. Full power 
was achieved at 11,500 rpm but LeVier 
was instructed by GE to hold power to 
10,500 rpm and reduce to 10,000 rpm 
immediately after takeoff. Engine time, 
even ground runs, was counted in minutes 
as nobody really knew how long the I-40 
would hold together. As Le Vier com- 
mented: “We were faced with a brand- 
new airplane and a brand-new engine, and 
it is a tough combination when you have 
to develop both at the same time.” 


P-80Cs being utilized by the Acrojets, a group of USAF instructor pilots who formed a display team with their aircraft. (Lockheed) 


Lulu-Belle had been painted a non- 
standard shade of green with gray under 
surfaces but the first XP-80A, in an 
attempt to gain every bit of speed possi- 
ble, had its aluminum surface filled and 
sanded and then painted with a high gloss 
light gray lacquer that was then highly 
polished. Because of the slick finish, the 
first XP-80A was nicknamed Gray Ghost. 
The second XP-80A, in a comparison test, 
was left in its natural metal finish to see if 
there would be a large speed difference 
between the aircraft with a view towards 
establishing a policy of military jets carry- 
ing the customized finish, and if it justi- 
fied the amount of work needed to finely 
paint the aircraft. 

The Gray Ghost took to the air for the 
first time on 10 June but problems devel- 
oped very quickly for LeVier. After about 


half an hour in the air, LeVier 
came back to Muroc with the 
right flap down and the left 
flap firmly in the up position 
—a very dangerous situation 
that made the XP-80A difficult 
to control. LeVier had checked 
out the lake bed before takeoff 
and thought that the surface 
was too rough for use so he 
elected to use the base’s nor- 
mal 6000 ft runway for the 
flight. During the first flight, it 
seemed to LeVier that, even 
though the engine power was 
reduced, the XP-80A was han- 
dling poorly with performance 
being particularly sluggish. A 
tremendous blast of heat was 
pouring into the cockpit from 
near the throttle position, mak- 
ing the throttle so hot that 
LeVier had trouble holding 
onto the control. 

“Thad my test card fas- 
tened to my knee on my left 
leg, which is normal proce- 
dure on a test flight, and was 
planning to check each point 
during my climb and note the 
various characteristics of sta- 
bility and control. Then I 
would proceed to 10,000 ft to 
conduct landing gear and flap 
tests, stall the airplane, make 
a few maneuvers and speed 
runs, and finally pick-up Jim 
White in Lulu-Belle. 

“However, I dismissed the 
test card from my mind 
almost immediately after 
leaving the ground as I knew I 
had a real problem on my 
hands. As I reduced power 
to 10,000 rpm my speed 
dropped to 160 mph and I was 
just barely able to keep the plane airborne. 
It skimmed the ground for a considerable 
distance, and only after several minutes of 
circling around over the desert was I final- 
ly able to get up enough speed to start 
climbing to test altitude, which was around 
260 mph.” 

Once test height was achieved, Le Vier 
began going through the landing gear tests 
and stalls. The XP-80A showed the same 
problem of dropping rapidly to the right 
when the stall occurred. LeVier carried 
out a few more tests but the heat, prob- 
lems with performance, and extremely 
turbulent air were beginning to take a toll 
on the test pilot. LeVier decided to call ita 
day and headed back to Muroc, lowering 
the flaps and discovering the jamming 
problem. Riding the controls with consid- 
erable force to keep the jet level, Le Vier 
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Early production Shooting Star (top) displays the baked enamel finish that was soon dropped because of maintainability. The restored XP-80 (bottom) is on display at the Air 
Space Museum. 
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knew that further reduction in airspeed 
could cause the fighter to flip over on its 
back with a safe recovery doubtful. “AI- 
though it required full stick to the right to 
fly the airplane. I figured that as long as I 
held 180 mph I would be able to control it 
down close to the ground, where I could 
cut my power. If the wing did tend to drop 
at that point, I would be almost on the 
ground and it wouldn’t be too dangerous. 
This I did and it worked out fine.” 

The faults of this first flight were 
quickly set upon. Lack of stability was 
traced to a center of gravity problem and 
lead weights were added to the nose to 
correct the problem. The torrent of hot air 
entering the cockpit was traced to a faulty 
pressurization valve but it was evident 
that this was only a temporary fix and that 
a combination of cooling/pressurization 
system would have to be devised. The 
problem of flap retraction was traced to a 
simple mechanical defect but other prob- 
lems arose in the next few flights that had 
Johnson back at the drawing board and 
puzzling over the new world of jet flight. 


SHOOTING STAR 
SERIAL NUMBERS 
XP-80 44-83020 
XP-80A _ 44-83021 through 44-83022 


YP-80A 44-83023 through 44-83035 
P-80A 44-8499? through 44-85491; 

45-8301 through 45-8363 
FP-80A 45-8364 through 45-8477 





During the first few test flights with 
the XP-80A, two problems came up that 
were most perplexing. The first, which 
occurred during descent, was a strange 
combination of noises that issued forth 
from the engine ducts while the second 
mystery was an aileron vibration that 
occurred at Mach 0.8 and, if let to contin- 
ue, could possibly tear the aileron from 
the wing. Wind tunnel testing showed that 
the noises in the intake came from a layer 
of low energy air that gathered inside the 
duct near the fuselage skin. This was elim- 
inated by a design change within the air 
duct. The aileron vibration was eventually 
eliminated — after a number of fixes that 
did not work — by increasing the tension 
on the aileron cable rigging. 

LeVier took the second XP-80A, the 
Silver Ghost, aloft for its first flight on 1 
August and this aircraft had a small second 
seat crammed behind the pilot’s position so 
an observer could ride, in extreme discom- 
fort, and check flight characteristics while 
the pilot concentrated on putting the aircraft 
through its paces. There was some doubt if 
the pilot could escape from the XP-80A in 
the case of an emergency, especially at high 
speed, for these early jets were not equipped 
with ejection seats, which had not yet been 








Kelly Johnson (center) with an early P-80A that has just received its baked-on enamel gray finish. The smooth finish 
proved to be prone to scuffing and chipping in the field and was soon dropped. (Lockheed) 
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Freshly-painted squadron of P-80As. Note that each aircraft carries a name or nose art, much like the USAAF’s WWII 
fighters. (Lockheed) 
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fully developed. The chances for the observ- 
er getting out of his cramped position were 
not even thought about, except perhaps by 
the observer. The Silver Ghost was also 
equipped to carry extra fuel tanks that would 
hang from the wing tips where Johnson fig- 
ured that they would considerably cut down 
on the drag caused by normal positioning 
midway under the wing. The idea worked 
and soon became a standard feature on fight- 
er aircraft the world over. 

The heavily instrumented Silver Ghost 
began to gather reams of valuable data as 
the USAAF breathed down Lockheed’s 
collective neck for faster development as 
the Me 262s began to attack the massive 
bomber formations over Europe. The Me 
262 and the rocket-powered Me 163 
Komet were effective weapons that could 
have delayed the conclusion of the war, 


but Hitler, obsessed with the idea of the 
enemy invading the sacred territory of the 
Reich, threw the effectiveness of the Me 
262 away by ordering most of the produc- 
tion run to be equipped for ground attack 
and thereby eliminating one of the 
Luftwaffe’s few chances of stopping the 
bombers and their escorting fighters that 
were pounding Germany to rubble. In 
Britain, work was rapidly progressing on 
the Gloster Meteor and the de Havilland 
Vampire, jet fighters that were needed to 
attack and destroy the dreaded V-1 flying 
bomb that was hitting the country in large 
numbers. The V-1 could be attacked, 
under ideal conditions, by propeller-dri- 
ven fighters but the advantage of the 
speed offered by the jet would make the 
attacks on the pulse-jet powered robot 
bombs less dangerous and more effective. 





Massed flight of Shooting Stars heading for Europe in a very tight formation. (Lockheed) 





In order to get heavily-loaded Shooting Stars off the ground, the airframe was modified to accommodate a RATO instal- 
lation. (Lockheed) 
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SHOOTING STAR 
SPECIFICATIONS 


XP-80 

Span 37 ft 
Length 32 ft 10 in 
Height 10 ft 3 in 
Wing Area 240 sq ft 
Empty Weight 6287 Ib 
Loaded Weight 8620 Ib 
Max Speed 502 mph 
Ceiling 41,800 ft 
Rate of Climb 3000 fpm initial 
Powerplant De Havilland H-1B of 

2460 Ib thrust 


YP-80A 

Span 39 ft 
Length 34 ft 6 in 
Height 11 ft4in 
Wing Area 238 sq ft 
Empty Weight 7225 Ib 
Loaded Weight 9600 Ib 
Max Speed 553 mph 
Cruise Speed 410 mph 
Ceiling 48,500 ft 
Rate of Climb 5000 fpm 
Range 560 miles 
Powerplant General Electric J33 of 

4000 Ib thrust 


P-80A 

Span 38 ft 11 in 
Length 34 ft 6 in 
Height 11 ft4 in 
Wing Area 238 sq ft 
Empty Weight 7920 Ib 
Loaded Weight 14,500 Ib 
Max Speed 558 mph 
Cruise Speed 410 mph 
Ceiling 45,000 ft 
Rate of Climb 4580 fpm 
Range 540 miles 
Powerplant Allison J33-A-11 of 

4000 Ib thrust 


P-80B 
Span 38 ft 9 in 
Length 34 ft 5 in 
Height 11 ft3 in 
Wing Area 237.6 sq ft 
Empty Weight 8176 Ib 
Loaded Weight 12,200 Ib 
Max Weight 16,000 Ib 
Wing Loading 51.3 lb/sq ft 
Power Loading 2.7 Ib/Ib st 
Max Speed 577 mph @ 6000 ft 
Cruise Speed 497 mph 
Rate of Climb 6475 fpm initial 
Ceiling 45,500 ft 
Range 790 miles (1210 max) 


F-80C 
Span 38 ft 9 in 
Length 34 ft 5 in 
Height 11 ft3 in 
Wing Area 237.6 sq ft 
Empty Weight 8420 Ib 
Loaded Weight 12,200 Ib 
Max Weight 16,856 Ib 
Power Loading 2.3 Ib/Ib st 
Wing Loading 51.3 lb/sq ft 
Max Speed 594 mph @ sea level 
Cruise Speed 439 mph 
Rate of Climb 6870 fpm initial 
Ceiling 46,800 ft 
Range 825 miles (1380 max) 























The Shooting Star gave the USAF want it wanted — a practical jet fighter with good handling and maintenance characteristics. (Lockheed) 


There was also considerable concern that 
a faster, more advanced version of the V-1 
would be sent against Britain that only a 
jet fighter could catch. 

The 13 pre-production YP-80As began 
deliveries on 13 September 1944 and the 
aircraft were quickly dispersed to testing 
and training units. The second YP-80A 
had its nose section modified at the 
Lockheed factory to carry a camera pack 
and was designated XF-14 to indicate its 
photo reconnaissance role. Losses of 
photo recon aircraft to the German jets 
were mounting at an alarming rate over 
Europe, and the USAAF, needing the vital 
photographs of enemy installations, want- 
ed to rush modifications of the basic 
P-80A design into an aircraft that could 
carry a battery of cameras at high speed. 
Johnson designed a nose section that 
could easily be installed in place of a reg- 
ular fighter gun nose and required no 
major modification for the airframe. This 
interchangeable nose concept would also 
be utilized with the U-2 and SR-71. 

Trouble for the P-80A program, which 
had been given the official name of 


Shooting Star, began in earnest when the 
third YP-80A crashed on takeoff on 20 
October, killing veteran test pilot Milo 
Burcham. The YP-80A’s engine quit 
shortly after liftoff and Burcham attempt- 
ed a straight-in crash landing but the fight- 
er slammed into the side of one of the 
many gravel pits that surround the airfield 
at Burbank and was completely destroyed. 
The accident came as a severe blow to the 
Lockheed team but an investigation was 
immediately launched and the cause of the 
crash was traced to a broken drive shaft in 
the fuel pump that caused a total loss of 
fuel pressure to the engine at a vital point 
during takeoff. A new fuel pump was 
designed and installed in production air- 
craft that would serve as a back-up unit in 
case of main pump failure. Exploring the 
new jet age was beginning to get costly. 
LeVier took over the position as Chief 
Engineering Test Pilot after Burcham’s 
death and the Shooting Star program con- 
tinued at a rapid pace. LeVier flew Lulu- 
Belle and the Gray Ghost against a variety 
of current USAAF fighters including the 
P-38, P-47, and P-51 and a number of 


bomber types. The contest was never in 
doubt as the P-80s were able to best the 
propeller-driven aircraft virtually every 
time. At Muroc, where the tests against 
the current aircraft were being conducted, 
test pilot Ernie Claypool was killed during 
a night test when the YP-80A he was fly- 
ing collided with a B-25 bomber that had 
been sent along to determine the effects of 
the jet exhaust at night. Le Vier forged 
ahead in his new role and, as one of his 
first duties, picked a new staff of pilots. “I 
preferred younger pilots,” Le Vier re- 
counted, “feeling that any lack of experi- 
ence they might have would be offset by 
their aptitude and interest in test work. I 
felt that first of all a pilot has to be eager 
to do experimental flying and, secondly, 
he must be qualified; without these two 
things you do not have the right man.” 
LeVier went on to pick Herman “Fish” 
Salmon, Stanley Beltz, Roy Wimmer, and 
the famous stunt pilot Harold Johnson 
who was older than others but useful for 
his wisdom and experience. Salmon 
became one of Lockheed’s most famous 
pilots and also established quite a name 
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Shooting Stars roll off the production line. (Lockheed) 


for himself, as did LeVier, in the air races 
that followed the war. After retiring from 
Lockheed in 1968, Salmon tested a num- 
ber of other diverse aircraft and he spe- 
cialized in ferrying old transports and 
unusual aircraft. During the summer of 
1980, news that Herman Salmon died at 
the controls of an aging Lockheed Con- 
stellation that he was ferrying to Alaska 
saddened the aviation community. 

To continue tests involving the duct 
noise problems, Le Vier took the Gray 
Ghost up for a test flight at Muroc on 20 
March 1945. The jet climbed to 15,000 ft 
and he began to descend to check the 
noise at high speed at about 10,000 ft. At 
11,000 ft the aircraft began to shake wild- 
ly and then the nose pitched down and the 
jet swung to the left in a violent tumble. 
The tail of the Gray Ghost had separated 
from the fuselage and LeVier was pinned 
in the cockpit as the jet plunged towards 
the ground. 

The violence of this plunge was such 
that Le Vier could not gather his wits to 
jettison the canopy because, even though 
he was strapped in, he was being slammed 
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The simple instrument panel of the P-80A. (Lockheed) 
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An RF-80 is seen being prepared for a mission in harsh Korean weather. (USAF) 


into the cockpit sides with such force that 
he was momentarily stunned. The tum- 
bling seemed to lessen for a moment and 
LeVier was able to blow the canopy off 
the aircraft. Frantically releasing his safe- 
ty belts, he was thrown out of the aircraft 
by another violent maneuver. Letting him- 
self fall for some distance to slow down 
his rate of descent, Le Vier opened his 
parachute but was horrified to see that the 
Gray Ghost was now falling along with 
him — only 100 ft away! Fortunately, the 
tumbling aircraft did not hit his parachute 
but LeVier was injured when he violently 
slammed into the desert floor because of a 
high wind. A construction worker saw 
him fall and helped the best he could until 
a jeep could be found to drive LeVier to 
the hospital. Two crushed vertebrae were 
the result of the rough landing and Tony 
had to spend five weeks in the hospital 
while his spine healed. It was six months 
before he flew again. 

The cause of the loss of the Gray 
Ghost was traced to failure of the engine’s 
turbine wheel which damaged the fuse- 
lage structure causing the tail to come off 


during the descent. The design of the tur- 
bine wheel was reconsidered and, after 
finding that the original process of manu- 
facturing the wheel left impurities in the 
metal, the method of manufacture was 
changed to eliminate any possibility of 
this happening. 

One of the most interesting aspects of 
the YP-80A’s career was a project called 
“Extravision” in which four YP-80As 
were to be sent to Europe. The aircraft 
involved were serialed 44-83026 through 
83029 and two were crated and sent to 
England while the remaining two traveled 
to Italy along with ground crews and spare 
parts. The two YP-80As were assembled 
and flown in England on 27 January 1945 
after being assigned to the Eighth Air 
Force but, the next day, 44-83026 crashed 
after exploding in the air and killing the 
USAAF pilot. The aircraft, unfortunately, 
were never committed to engaging the 
enemy. For some reason, both the USAAF 
and RAF declined to engage their early jet 
prototypes in combat against enemy air- 
craft for fear of having the machines fall 
into enemy hands, which was a rather 





curious attitude since the Luftwaffe’s 
operational fighters were just as, if not 
more, advanced. The remaining YP-80A 
was left with the British and transferred to 
Rolls-Royce where it was used for engine 
test but it was written off on 14 November 
1945 when the engine flamed out and the 
aircraft had to make a forced landing. 

The war in Europe was rapidly draw- 
ing to a conclusion but it was anyone’s 
guess on just how long the fight to defeat 
the Japanese in the Pacific would last. 
Military commanders of all the Allied 
nations knew that the enemy would fight 
to the death to hold onto the home islands 
and they also knew that their own armies 
would need the best and most modern 
equipment available. USAAF planners 
felt that Lockheed alone would not be able 
to provide the large number of P-80s that 
would be needed for the fight in the 
Pacific so plans were drawn up with North 
American Aviation to produce the 
Shooting Star under license. The USAAF 
wanted at least 1000 P-80As from Lock- 
heed during 1945 and an order for 1000 
P-80Ns was placed with North American 
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on 19 January 1945. The N was identical 
to the A and the military assigned the 
same priority to the P-80A that they had to 
the B-29 Superfortress, but the P-80N was 
canceled on 26 May — probably due to 
the development of the atomic bomb. 

The first production P-80A was handed 
over to the USAAF during February 1945 
on schedule and aircraft began to flow into 
the USAAP’s training pipeline. Since the P- 
80A was an entirely new aircraft on the pro- 
duction lines and was capable of such out- 
standing high performance, the fighter had 
to be built to much closer tolerances than 
previous propeller-driven aircraft. Parts sup- 
pliers were also having trouble getting their 
equipment to the 
Burbank factory for 
installation while 
engine deliveries 
were running behind 
time. The concern for 
engine deliveries on 
time caused the 
USAAF to open a 
second production 
line at the Allison 
division of General 
Motors and, during 
1946, all responsibil- 
ity for production of 
the I-40 for the P- 
80A was transferred 
to Allison. 

As the produc- 
tion aircraft were 
delivered, accidents 
began to happen at 
an alarming rate. 
Within a short time, 
three production P- 
80As and a YP-80A 
were involved in 
fatal accidents and, 
on 6 August 1945, 
America’s greatest 
combat ace, Major 
Richard I. Bong, 
was killed during an 
acceptance flight at 
Burbank. The death of Bong brought a 
major investigation into the Shooting Star 
program. 

Col. Charles J. Langmack recalls Bong’s 
brief period of service at Lockheed: “When 
Major Bong came to Lockheed he was 
assigned to my office, the Army Air Force 
Plant Representative’s Office. I assigned him 
to flight operations flying acceptance flights on 
P-38 and P-80A aircraft. I was in charge of all 
flying of Army Air Force aircraft built by 
Lockheed and I was in charge of the investiga- 
tion board which detailed Bong’s accident. 
Bong and I were in flight operations at the 
same time on the day of the accident. He was 
clearing for his P-80A acceptance flight and I 
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was filing a flight plan to one of Lockheed’s 
sub-assembly plants with my Douglas C-47 
staff ship. 

“My C-47 was parked near the inter- 
section off the east-west/north-south run- 
ways. I was still looking over or checking 
a few things on my airplane as Richard 
Bong went by on his takeoff run. I watched 
as he cleared the boundary and then, just a 
second or two later, the engine flamed out 
just as Bong had started a very shallow 
right turn with about 50 to 60 feet of alti- 
tude. The P-80A had nowhere near effi- 
cient climbing speed. 

“Within a split second after the engine 
quit, the P-80A stalled and went in ata 



















































































very steep angle, striking the ground with 
a terrific impact and huge fuel explosion. 
Richard Bong did not bail out of the air- 
craft as there just was not enough time. 
“The USAAF investigation did not 
find conclusive information that Bong had 
failed to turn on the boost pump for back- 
up on takeoff. Richard’s body was well 
within the radius of the scattered parts of 
the Shooting Star which covered approxi- 
mately a block and a half in diameter.” 
The day after Bong’s crash, the 
USAAF grounded all YP- and P-80A air- 
craft until the investigation could be car- 
ried out in detail. There had been 15 acci- 
dents since the first Shooting Star crash 


and six of these had been fatal. On | 
September, P-80s involved in testing were 
allowed back into the air but, the next day, 
Japan surrendered and the war was over. 
The investigation concluded that some 
crashes were due to pilot error, some (like 
LeVier’s) were due to structural failure, 
and some such as Major Bong’s were due 
to engine failure. The end of the war threw 
the P-80 program into confusion. 

After the excitement and celebration 
of the war’s end, the Lockheed plant went 
back to work with the grim news that the 
USAAF had canceled 2631 P-80As that 
were on order. The P-80A was to com- 
pletely take the place of the P-38 Light- 























A flight of Shooting Stars prepare to head out for a Korean War combat mission while a USAF Fairchild C-119 Flying Boxcar comes in for a 


ning after the war and a new version of the 
Shooting Star, the P-80Z, was planned. 
The P-80Z was to be a heavier, longer 
range, more combat-ready aircraft and 
240 of the remaining 917 aircraft on con- 
tract were to be delivered as P-80Zs. How- 
ever, after consideration and revision of 
the original concept, the P-80Z emerged 
as the P-80B. 

The demoralizing crashes plus the 
slow-down in orders after the war made 
Johnson and Lockheed realize that they 
had to get some favorable publicity for the 
Shooting Star, so they decided to go after 
a transcontinental speed record with a 
later all-out assault on the absolute speed 













































































A battle-damaged Shooting Star makes a safe gear-up landing after being hit by North Korean anti-aircraft fire. (USAF) 







—_ 


record, but first they had to get the 
USAAFP’s final restrictions lifted. Five 
P-80As were assigned to undergo 100 
hours of testing each and to perform regu- 
lar flight maneuvers, landings and take- 
offs, but no violent combat maneuvers. 
After the testing was completed with few 
problems, the P-80A was put back into 
full flight status but troubles developed 
with the Allison J33-9 powered aircraft 
and they had to be grounded for inspec- 
tion. Shooting Stars with J33-11 power- 
plants could continue flying. 

To go all out for the transcontinental 
record, three P-80As were especially pre- 
pared with all armament removed and 
































extra fuel added. One aircraft would 
attempt to go the whole distance without 
refueling while the other two would land 
once for fuel. The race began at Long 
Beach Municipal Airport on 26 January 
1946 and LaGuardia Field in New York 
was the target with Topeka Army Air 
Force Base in Kansas designated as the 
refueling point. 

The Shooting Stars took off with about 
15 minutes between each launch and the 
flight was virtually text book perfect with 
the single P-80A arriving at LaGuardia 
after four hours, 13 minutes, 26 seconds 
with an average speed of 580.93 mph. The 
two P-80As which had stopped to refuel 
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also set records. The record run generated 
considerable publicity for the P-80A and 
other Shooting Stars were soon setting 
records and captivating the public with the 
concept of jet flight. One P-80A zipped 
between New York and Washington, DC, 
in 29 minutes, 15 seconds at an average 
speed of 438.9 mph. The Shooting Stars 
were also entered into the popular 
Cleveland Air Races but high speeds at 
low altitudes while pulling Gs going 
around the pylons had detrimental effects 
on the airframes and officials eventually 
ruled the jets out from the pylon races. 
Considerable effort went into the 
assault on the world speed record and 
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The P-80 was quickly developed into the TP-80 which became the world-famous T-33. (Lockheed) 


The basic P-80 airframe was also modified into the F-94 Starfire. A YF-94C is seen at Muroc Dry Lake. (Lockheed) 
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F-94C Starfire salvos a load of unguided 2.75-inch rockets from its two wing mounted pods. (Lockheed) 


Johnson and Lockheed had a number of 
modifications to the basic P-80A before the 
aircraft was ready to assault the speed 
record. At the time, the British were hold- 
ing the speed record of 606 mph with their 
twin-jet Gloster Meteor, and Lockheed felt 
that a standard P-80A with a few additional 
modifications would be able to fly at least 
635 mph, a figure that the British, at that 
point, might have a hard time bettering. 

P-80A 44-85213 was taken to Muroc 
Dry Lake and had its armament removed 
and an extra fuel tank installed in its place. 
The aircraft’s surface was carefully filled, 
painted and polished and the Federation 
Aeronautique International approved the 
speed trials course of just under two miles 
that Lockheed and the USAAF had set up. 
However, the aircraft did not live up to 
expectations and achieved only 596 mph. 

Some of the speed runs were made 
when the air was rough and the pilot com- 


mented that flight should only be made in 
the calm early morning air when desert tur- 
bulence was at an absolute minimum. The 
rough air bounced the P-80A so drastically 
that the paint chipped and flaked off the 
airframe and, to make matters worse, the 
British had raised the record to 616 mph. 

About this time, engineers began to 
understand the meaning of critical Mach 
number which meant that, if even more 
powerful engines were added, the rise in 
speed would be very small because the 
airframe was reaching the speed at which 
it could not go any faster. Lockheed then 
modified P-80A 44-85200 into the P-80R 
racing configuration. The airframe was 
lightened, a new model of the J33 was 
installed, a very small canopy and wind- 
shield were fitted to cut down drag, a 
sharp leading edge to the wing was added, 
and every possible seam and joint was 
filled and sanded smooth. 


The GE J33-23 could 
develop 4600 Ib of thrust and, 
on 19 June 1947, Col. Al 
Boyd and the P-80R made 
their runs over Muroc and 
were able to attain an average 
speed of 623.8 mph — better- 
ing the previous record by a 
reasonable margin. Kelly 
Johnson had proven that an 
American jet aircraft could 
capture the world’s speed 
record and that American 
technology could be supreme 
in the jet field. The P-80R is 
preserved in the USAF 
Museum as a monument to 
the brave test pilots who 
risked their lives during the 
early jet flight days over the 
dry lake bed at Muroc. 

The P-80B and P-80C 
went on to set other records in 
performance and in combat 
during the Korean War. 
When that conflict started, 
the F-80 (as the type had been 
redesignated) was the most 
numerous jet aircraft in the 
Far East Air Force and helped 
blunt the North Korean 
advance as the Shooting Stars 
carried out countless ground 
attack missions. An F-80 also 
participated in the first jet-to- 
jet aerial combat when it met 
and defeated a MiG-15 fight- 
er. However, the USAAF’s 
first combat jet, the P-80A, 
did not see combat in Korea. 
The newly formed United 
States Air Force was in dire 
need of new jet qualified 
pilots and the P-80As were 
retained Stateside to train the pilots that 
were to win the air war over Korea. The 
Shooting Star proved one of the most use- 
ful of all military aircraft designs for, in 
short order, Johnson and his crew 
spawned first the two-seat dual control 
TF-80C trainer which became the T-33, 
the world’s most widely used jet trainer, 
and then the F-94 Starfire all-weather 
interceptor. 

The original XP-80 Lulu-Belle was 
retired from flying in 1946 and held in 
storage for the National Air and Space 
Museum where it has now been restored 
back to its original configuration, even 
down to the non-standard green paint used 
on the upper surfaces. 

Although eventually eclipsed in Korea 
by the F-84 and F-86, the Shooting Star 
was there when needed and America’s 
first combat jet did much to help win that 
country’s fight for freedom. ° 
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The Skunk Works set out to create a very fast, 
lightweight jet fighter and they completed their 
assignment superbly. However, the F-104 
Starfighter would enjoy its greatest success 
with foreign air forces | 

































































































In case runways were knocked out by a 
Soviet surprise attack, numerous experi- 
ments were undertaken with aircraft pro- 
pelled aloft with a huge solid rocket 

booster fired from a ramp. 
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BY MICHAEL O’LEARY 


en the forces of North Korea invaded South 
Wi: in 1950,,the military might of the 
United States had slipped to dangerously low 
levels — which seemed almost impossible since just a five short 
- years before, the country had the world’s strongest army, navy and air 
; force. Yet, the end of World War Two saw the demobilizing of hundreds 
of thousands of troops and the massive scrapping of a goodly portion of the 
weapons that had won the war. The majority of contracts for new aircraft had 
been canceled or drastically cut back while development on advanced designs was 
also greatly scaled down. 
, With the invasion of South Korea came another nasty surprise for the American military 
: a — the MiG-15. The swept-wing fighter took the USAF completely by surprise and was a 
 - , better aircraft than the majority of warplanes in the USAF inventory. Only the North Ameri- 
a ee can F-86 Sabre could handle the new threat and it needed improvement and modifications 
before it could definitely best the new enemy fighter. The MiG-15 was simple and light- 
weight while the American trend had been heading towards heavier, more complex war- 
planes. Something had to be done and done quickly. 

North American set about modifying the Sabre but the question persisted: What if the 
enemy had something better than the MiG-15? Lockheed had recently built the unsuccess- 
ful XF-90 penetration fighter — which embodied the complex and heavy factors that the 
USAF was favoring — but Kelly Johnson’s group had also been working on a new design, 
the CL-246, which was a simple fighter with a straight wing. 

The USAF had not issued a proposal for such an aircraft but, upon reviewing the Skunk 

Works’ plans, were impressed and issued a GOR (General Operational Requirement) for a 
new design that would replace, starting in 1956, the North American F-100 Super Sabres 
operated by the Tactical Air Command. At this time, the USAF also encouraged bids from 
other aeronautical concerns. However, Lockheed’s proposal readily won in January 1953 
and on 12 March of the same year, a contract was issued for two prototype aircraft which 
would carry the new designation XF-104. 

As with any Skunk Works project, once the go-ahead was given, work proceeded very 
rapidly and the engineers began constructing a design mockup. Initially, Lockheed 
planned to arm the fighter with two 30mm cannon but the USAF requested that this arma- 
ment be replaced by a single General Electric 20mm Gatling cannon. The USAF liked 
what it saw — a long fuselage with a sharply pointed nose, T-tail, and a wing that was so 
small that it almost looked like an afterthought. 

Kelly projected a top speed of over Mach 2 and in order to achieve this he studied a 
variety of engines, finally selecting the Wright J65 which was a license-built variant of the 
| Armstrong Siddeley Sapphire from Britain. This powerplant was an axial-flow turbojet fit- 
ted with an afterburner. However, the engine would not be ready by the time the two proto- 
types were nearing completion and a Buick-built XJ65-W-6 without afterburning (10,200 
lb st) had to be installed. 

The prototypes were completed under a shroud of secrecy at Burbank and the first aircraft, 
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USAF 53-7786, was covered in tarpaulins and trucked the short distance to Edwards Air Force 
Base. At Edwards, further systems were installed, the odd downward ejection seat was tested (by 
simply digging a pit under the XF-104 and seeing if the seat mechanism worked!), and engine 
tests were undertaken. On 28 February 1954, Lockheed test pilot Tony made a high-speed taxi run 
and hopped the aircraft a short distance into the air to check out controls. A few days later, on 4 
March, Le Vier took the XF-104 aloft on its first real test flight. The flight did not go very smooth- 
ly and Tony experienced landing gear retraction problems coupled with the usual minor problems 
that occur on any first flight of a high-performance machine. The XF-104 was a beautiful machine 
— a product of defining the threat and then building an aircraft in the simplest manner to counter 
that threat. Johnson later commented, “In laying out the basic arrangement, I proposed a symmet- 
rical design for the attachment of the wings to the ducts and the ducts to the fuselage. It seemed 
evident that this form would give minimum drag while providing other arrangement advantages 
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Installing the downward ejection seat in the first XF-104. 
Note the stenciling on the helmet that states “Return to D. 
Slaton,” a test pilot at the time who later went on to 
become an astronaut. 


apparent from the basic layout of the airplane 
was that the span of the vertical tail above the 
centerline of the fuselage was practically 
equal to the wing semi-span and with the high 
horizontal tail position, the vertical tail was 
very effective. It was evident that the rudder 
was, therefore, a good aileron, and that 
adverse roll would occur with rudder deflec- 
tion. This indicated some amount of negative 
dihedral or ‘cathedral’ would be necessary, 
but it was difficult to determine the proper 







































































After being trucked to Edwards’ North Base, the first XF- 
104 is assembled. At this point, no markings had been 
painted on the Starfighter. 


such as better clearance for the wing tip tanks 
and the ability to carry the inlet air ducts 
directly to the engine. With a wing span of 
only seven feet outside of the ducts, it was 
considered feasible to attach the wings to 
rings forming the outside contour of the duct 
without any normal carry-through structure. 
After several structural engineers threatened 
to commit suicide, it was eventually deter- 
mined that this could be done without any 
undue wing weight or fuselage weight penal- 
ty. A basic drag reduction of some twelve 
percent appeared to result from the mid-wing : 
approach compared to low-wing designs. : i : a son aa 

“One of the first problems that seemed _ Seen before its first flight, this view of the first XF-104 gives an excellent impression of the aircraft's small size. 
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Engine runs on the first prototype with the tail shrouded 
S0 as not to reveal the configuration. 








amount. At this time, the NACA at Ames 
Laboratory had modified a propeller-driven 
airplane to vary the lateral stability artificially 
by ‘black boxes,’ so that different apparent 
amounts of dihedral could be evaluated and 
pilots’ opinions gathered on what was a desir- 
able relation between dihedral effect and a 
given amount of directional stability. 

“A phone call to Smith J. DeFrance 
obtained his immediate concurrence in running 
aseries of tests trying to simulate the desirable 
degree of cathedral which it would be neces- 
sary to employ for the F-104. Lockheed com- 
puted the characteristics required to simulate 0 
degrees, five degrees, and ten degrees cathe- 
dral, and Tony LeVier visited Ames to evaluate 
the problem on the NACA aircraft. He was not 
































told in advance what angles of cathedral were J 
Airpower of the 1950s at its best: A Republic F-105 leads a ae 


quartet of F-104s, a Convair F-106, and a Gloster Javelin. ee 








The prototype undergoing ground tests at Edwards. Note 
the Lockheed Bonanza in the background which was 
used for commuting between Burbank and Edwards. 





SPECIFICATIONS 
LOCKHEED F-104A 
Span 21 ft Qin 
Length 54 ft 8 in 
Height 13 ft 5 in 
Wing Area 196.1 sq ft 
Empty Weight 13,385 Ib 
: : . Max Weight 25,840 Ib 
_ Wing Loading 91.7 Ib/sq ft 
- Power Loading 1.2 Ib/lb st 
: < Max Speed 1037 mph @ 50,000 ft 


Cruise Speed 
Rate of Climb 
Ceiling 
Range 





520 mph 

60,395 fpm (initial) 
64,800 ft 

730 mi (normal) 
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to be simulated, but he was told by radio what 
setting to try on the ‘black box.’ 

“He was first given a setting of 0 
degrees dihedral, whereupon he said over 
the radio, ‘My God, what did you give me 
here!’ The airplane was very difficult to fly. 
He was then given several other settings, 
with the result that a minus ten degrees was 
chosen to give good characteristics for the 
F-104 configuration. Throughout all phases 
of testing the F-104, such typical coopera- 
tion was obtained from NACA. 

“A major problem in the concept of the 
airplane was the flutter and aeroelastic char- 
acteristic encountered with a three percent 
thick wing. This wing was only three-quar- 
ters as thick as the thinnest research wing, and 
about 82 percent as thick as those flown at the 
time on the X-7 test vehicle. There were 
many unknowns, and still are, in the predic- 
tions of flutter, particularly in the transonic 
speed range, as well as at supersonic speeds. 
It was necessary to find some cheap means of 
testing empirically various wing and tail con- 
figurations to ensure freedom from flutter. It 
seemed that the use of five-inch HVAR 
(High Velocity Aerial Rocket) rockets might 
be appropriate, using camera means to obtain 
flutter data, and a parachute for recovery of 
the camera. This study was actually undertak- 


| Gathering of warriors: (from left) Convair F-106A with Genie nuclear missile, F-104A, Convair F-102A, McDonnell F-101_ © prior to getting a contract on the XF-104, 
| Voodoo, and Hawk, Nike and Bomarc missiles. and was carried on initially for the larger 
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Test launching a Sparrow air-to-air missile from an F-104. 




























































































































































Equipped with two Sidewinders and an M61 20mm cannon, two Starfighters are seen climbing out for a patrol. 


. an J 


Edwards AFB pilot Capt. Joe Jordan is congratulated by 
Tony LeVier immediately after setting a new world’s alti- 
tude record of 103,395.5 ft in an F-104C Starfighter. Hitting 
a top speed of 1600 mph, the Starfighter also 1) estab- 
lished a 30,000 meter time-to-climb mark of 15 min 4.92 
sec, and 2) surpassed the existing balloon record of 
101,516 ft. The F-104C became the first airplane in modern 
aviation history to recapture its own world record, a 
91,243 ft altitude mark set in May 1958. 


fighters for which we had no USAF contract. 

“When a private organization tries to go 
out and buy five-inch rockets, they rapidly 
find out such armament cannot be purchased 
without government sanction. One day, when 
I was visiting a general in Baltimore, I made 
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An F-104B is slowed down via a large braking parachute. 


the problem known to him. The general 
immediately turned to his aide and said, ‘send 
a message to General so-and-so in Korea and 
tell him to stop shooting five-inch rockets for 
one morning and send them to Kelly.’ By the 
time I returned to California, some 400 odd 
five-inch rockets had been delivered to 
Lockheed for implementing studies of flutter. 
There was no red tape in that operation, until 
we found out ourselves we lacked proper 
storage facilities for the rockets, an area in 
which to fire them, and several similar items. 
Edwards AFB solved these problems by pro- 
viding necessary facilities. 

“A group under Ford Johnston was able, 
in very short time, to do some excellent 
basic research on the flutter of the F-104 
configuration, including such factors as tip 
tanks and tails. One dollar in every eight 
spent on the XF-104 program was spent on 
flutter and aeroelastic problems. Later, the 





tail surfaces and aft fuselage were mounted 
on a sled and tested to high speeds on the 
Edwards AFB sled facility. These precau- 
tions resulted in our having encountered no 
flutter problems on the aircraft to date. 
“The problem of flight controls was 
solved by the application of irreversible boost- 
ers on the stabilizer and ailerons, and various 
damper devices were evaluated for providing 
the optimum gun platform at all speeds. The 
basic stability of the airplane is so good that 
perfectly safe flight can be maintained without 
any of the yaw, pitch, or roll dampers in oper- 
ation. The use of these devices, however, 
gives the airplane superior stability and damp- 
ing, which is no doubt necessary for effective 
use of any supersonic airplane as an effective 
armament platform. An interesting problem 
developed in trying to fit an irreversible boost- 
er into the thin wing. This was solved by a 
‘piccolo’ design involving multiple operating 



































Seen at Palmdale, California's, Plant 42 are Starfighters in the markings of the USAF, RCAF, and Luftwaffe. In the back- 
ground is the DC-3 modified with a Starfighter nose and used as a radar trainer. 































































































cylinders embedded in what is practically a 
structural part of the airplane.” 

The first XF-104 was put through its 
paces at Edwards and was eventually joined 
by the second aircraft about a year later. 
The second aircraft, USAF s/n 53-7787, 
was fitted with the 20mm M61 cannon and 
the more powerful Wright J65-W-7 and this 
engine was also installed in the first XF- 
104. On 25 March 1955, Ray Goudey flew 
the second XF-104 to a top speed of Mach 
1.79 (1324 mph) which would be the high- 
est speed achieved by the prototypes. 

Lockheed test pilot Herman “Fish” 
Salmon was flying the second XF-104 on 18 
April 1955, when the aircraft experienced 
explosive decompression. Salmon utilized 
the downward ejection seat, proving the unit 
worked in “real life,” and landed safely in 
the desert. Le Vier had experienced some 
problems when firing the gun in the aircraft 
and it was initially thought that the explosive 
decompression had been caused by the 


LOCKHEED F-104C 


Span 21 ft 9 in 
Length 54 ft 8 in 
Height 13 ft 5 in 
Wing Area 196.1 sq ft 
Empty Weight 12,760 Ib 
Max Weight 27,853 Ib 


Wing Loading 99.3 Ib/sq ft 

Power Loading 1.2 |b/lb st 

Max Speed 1145 mph @ 50,000 ft 
Cruise Speed 510 mph 

Rate of Climb 54,000 fpm (initial) 
Ceiling 58,000 ft 

Range 850 mi (normal) 


weapon. However, later investigation deter- 
mined that the ejection seat hatch on the bot- 
tom fuselage had departed, causing the 
problem. Since Herman remembered little 
of the incident due to the violence of the 
ejection, he was hypnotized and quizzed 
about the event — possibly the first time this 
form of recall had been used on a test pilot. 

Although the loss of the second XF-104 
was a blow to the test program, testing contin- 
ued at a rapid pace with the first craft — which 
was accepted by the USAF during November 
1955. The USAF followed with orders for 17 
YF-104As and six production F-104As. Never 
built in huge numbers for the USAF, further 
orders included a total of 147 F-104As, 26 F- 
104Bs, 77 F-104Cs, and 21 F-104Ds 

In April 1956, the USAF decided to add 
Sidewinder heat-seeking AAMs on each 
wing tip for increased armament. Problems 
with the engine caused the schedule to slip 
and the first operational Starfighter squadron 
was not formed until January 1958. 

During this time period, the perception of 


The Royal Canadian Air Force received 200 Canadair-built 
F-104s and 38 Lockheed CF-104Ds. These aircraft were 
replaced with McDonnell Douglas CF-18s starting in 1983. 
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Span 

Length 

Height 

Wing Area 
Empty Weight 
Max Weight 
Wing Loading 
Power Loading 
Max Speed 
Cruise Speed 
Rate of Climb 
Ceiling 

Range 


LOCKHEED F-104G 


Luftwaffe F-104Gs on patrol. Germany was the largest 
user of the Starfighter, operating 915 F-104s. 


21 ft 9 in 

54 ft 8 in 

13 ft 5in 

196.1 sq ft 

13,996 Ib 

29,038 Ib 

105.3 Ib/sq ft 

1.3 Ib/Ib st 

1146 mph @ 50,000 ft 
510 mph 

48,000 fpm (initial) 
50,000 ft 

1080 mi (normal) 





LOCKHEED NF-104A 
AEROSPACE TRAINER 
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55.7 FT 
(668.4 INCHES) 











In 1968, Italy began receiving the greatly improved F-104S, one of which is seen with 
underwing missiles. The F-104S is still operational with the Italian air force. | 





Three F-104As were modified to NF-104A configuration with the installation of a 
Rocketdyne AR-2 rocket. These aircraft were modified in 1963 and used at Edwards AFB 
for the USAF astronaut training program. 








Starfighters first entered service with Japan in 1966, the 
country eventually operating 210 F-104Js and 20 F- 
104Dus. Starting in 1982, the aircraft were progressively 
replaced with F-15J/F-15DJ Eagles. 


LOCKHEED F-104S 


Span 21 ft 11 in 

Length 54 ft 9 in 

Height 13 ft 6 in 

Wing Area 196.1 sq ft 

Empty Weight 14,900 Ib 

Max Weight 31,000 Ib 

Wing Loading 110.6 Ib/sq ft 
Power Loading 1.2 |b/lb st 

Max Speed 1450 mph @ 36,000 ft 
Cruise Speed 610 mph 

Rate of Climb 55,000 fpm (initial) 
Ceiling 58,000 ft 

Range 1550 mi (normal) 





the threat had changed and more versatile 
supersonic fighters were coming from other 
manufacturers, resulting in a review of the 
Starfighter program and then a cutback of 
orders. However, foreign nations liked the 
Starfighter and numerous requests were made 
to the US government to procure examples. 
After much debate, it was decided to supply 
Starfighters to foreign air forces (under 
NATO) and to allow foreign industries to 
license-build the F-104. This would eventual- 
ly result in a grand total of 2578 Starfighters 
being built in a number of variants. Today, the 
Starfighter still serves as front-line equipment 
with several air forces and although its days 
are numbered, the basic design has enjoyed 
over 40 years of aeronautical success. ® 
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An engineer protects his ears while the Rocketdyne AR-2 rocket of 6000 Ib thrust is tested on an NF-104A-LO0. 
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—— America 
Built the Air Force 
that Defeated 
the Axis! 


chee 

OSIE THE RIVETER 

LYING FORTRESSES 
betfair Tint Poy et Si 


Immediately before and during the Second World War, America’s aviation industry geared 
up to create the world’s largest air force—a mighty aerial armada that would take the war 
directly to the Japanese, Germans, and Italians and smash the Fascist triangle forever. 


In this soecial commemorative edition, WINGS THAT WON THE WAR honors the factories, 
the aircraft, and the men and women that created this amazing force. 


llustrated with fabulous wartime photographs that graphically depict America’s aviation 
build-up, WINGS THAT WON THE WAR also features original war-time memorabilia that 
sets the mood for the period. 


Liberators, Thunderbolts, Lightnings, 
SPECIAL EDITIONS Flying Fortresses and many, many 
CHALLENGE PUBLICATIONS, INC. more wartime aircraft are heavily 
7950 Deering Ave., Canoga Park, CA 91304 illustrated-many photos being 
published for the first time! 


Surely to become a collector's 
Name item and a very special salute to 
Ste the 50th anniversary of some of 

World War Two’s greatest battles, 
City Zip WINGS THAT WON THE WAR will 

be a magazine every aviation 
AMOUNTENCIOSO pti an ee ir Met ee 4 CHECK (J MONEY ORDER enthusiast and student of 


history will enjoy! 


1 Send me ___copy(ies) of WINGS THAT WON THE WAR at $6.50 per copy. 











Domestic postage is included in price. Canadian and foreign orders please add $1.00 per title for additional postage. Allow 
four to six weeks for delivery. payment must be in US funds. 
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istory was made in several ways on 29 February 1964, when 
oy President Lyndon B. Johnson revealed that America was 

flying a new, highly advanced aircraft — an aircraft that was 
so different in appearance from anything else in the sky that the new 
plane might as well have come from outer space. Johnson used pho- 
tographs of a Lockheed YF-12A to back up his statements. It was a 
moment to relish, the press had been caught flat-footed and 
American aeronautical prestige had taken a giant leap forward. 

Just a few short months later (on 23 July), Johnson made yet 
another amazing announcement. The President revealed that 
Lockheed had developed a new plane called the SR-71, an aircraft 
dedicated to strategic reconnaissance with performance so advanced 








Considered by many to be the most magnificent aircraft ever built the SR-71 





would also have to have the lowest radar cross-section possible while 
electronic countermeasures (ECM) would be carried to negate other 
threats. Two engines would also be required for safety of operations. 
When an aircraft is propelled at increasing speed through the 
atmosphere, its skin begins to heat up from the advancing flow of 
molecules around the airframe. Most aircraft are built of aluminum 
alloys but the hotter aluminum gets, the more the soft metal loses its 
overall strength. Thus, the new aircraft would be built of newly 
developed titanium and stainless steel alloys. Many other new mate- 
rials would have to be developed that could stand the stress of high 
speed and high altitude. New plastics needed to be formulated along 
with new fluids and electrical wiring. Even items such as wheels and 





Blackbird still takes to the air, albeit in the markings of NASA 
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that no other aircraft (Allied or Soviet) could catch the plane. 
Johnson made a slight error in his speech, referring to the new design 
as the “SR-71” rather than by the new plane’s correct designation of 
“RS-71.” No one like to correct a president, and the new design 
became, for all time, the SR-71. 

How had such a family of advanced aircraft come into being under 
such a veil of secrecy? The Central Intelligence Agency, in its ever- 
growing need to monitor Soviet activities, felt that the highly-success- 
ful Lockheed U-2 would quickly become vulnerable to growing Soviet 
defenses. Impressed by the efficiency of Lockheed, Kelly Johnson and 
the Skunk Works, then-CIA director Richard Bissell wondered out 
loud if a more advanced reconnaissance aircraft could be built and 
flown, an aircraft that would not need to worry about Soviet defenses 
for some time to come. To Johnson and his team this was an open chal- 
lenge and the floodgates of aeronautical creativity were opened wide. 

During 1956, the team went to work on several different ideas. 
Some consideration was given to modifying the U-2 to see if more 
performance could be obtained from the basic design. “We made 
many studies and tests to improve the survivability of the U-2 by 
attempting to fly higher and faster as well as reducing its radar cross- 
section and providing both infrared and radar jamming gear,” stated 
Kelly Johnson. However, the only real gain that could be made with 
the design was an increase in cruise altitude so further effort in that 
direction was abandoned. 

During this time period, there was a great deal of speculation that jet 
fuel could be replaced by other fuels including liquid hydrogen and 
boron slurries. Much money and time were expended by several compa- 
nies in studying these different modes of propulsion. Even though these 
fuels promised aircraft that could cruise at over 100,000 feet, the idea 
was eventually scrapped because of the difficulty in producing the fuel 
and ensuring that it would be available to aircraft operating from a wide 
variety of locations, some of them primitive and in foreign countries. 

Johnson and his team came up with a set of guidelines for the new 
aircraft: It must be relatively easy to operate and prepare for a mission, 
it would have to fly at speeds above Mach 3 for lengthy periods of 
times, and it would have to have a design cruise altitude of over 
80,000 feet. In order to delay detection by the Soviets, the new aircraft 


tires had to be carefully thought out because of the extended time the 
new design would spend at high speeds, allowing the entire airframe 
and its components to “heat soak.” 

Other companies were also working on advanced aircraft and 
Kelly and his team would study data on these new designs whenever 
they could get their hands on them to see what else the CIA and 
USAF were considering. “We were evaluated against some very 
interesting designs by General Dynamics and a Navy design,” 
recalled Johnson. “This latter concept was proposed as a ramjet-pow- 
ered rubber inflatable machine, initially carried to altitude by a bal- 
loon and then rocket boosted to a speed where the ramjets could pro- 
duce thrust. Our studies on this aircraft proved it to be totally unfeasi- 
ble. The carrying balloon had to be a mile in diameter to lift the unit, 
which had a proposed wing area of 1/7th of an acre!” 

General Dynamics’ Convair division proposed using a ramjet- 
powered Mach 4 aircraft carried by a B-58 Hustler bomber and 
dropped when the desired speed and altitude were achieved. With the 
new design in place under its belly, the Hustler could not achieve the 
required speed to launch the ramjet aircraft. 

With the small design team working overtime, the design pro- 
gressed and problems were met and defeated one by one. The USAF 
was deeply interested in the work being carried out by the Advanced 
Development Projects group and felt that the new plane could be 
operated as a very potent interceptor to be utilized against possible 
new generations of Soviet manned bombers. Funding for the new 
designs was kept very “black” and not open to government scrutiny. 
Much of the funding was supplied to Lockheed through various CIA 
accounts, not unlike the manner in which the U-2 was funded. 

On 29 August 1959, the A-12 (a Lockheed designation) was 
picked as the winner (there was little doubt) over other projects. The 
CIA issued a contract to test scale models of the new design and build 
a full-scale mockup. Complete approval for the program came on 30 
January 1960, to finish designing, manufacturing and testing on 
twelve new aircraft. 

Johnson, assisted by the talented Ben Rich, managed to overcome 
problems that other companies could not. Lockheed had been work- 
ing with titanium since 1949. A difficult metal at the best of times, 
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much study was expended on how to work 
with it and make the metal useful for aircraft 
manufacturing. “We attempted to attain high 
strength-weight ratios, good ductility, and 
relatively cheap structures, which did not 
develop very rapidly,” Johnson recalled. 

Lots of other improvisations had to be 
undertaken to create the new aircraft for the 
CIA. “There were no control cables which 
would take the required number of cycles 
safely,” said Johnson. “We had to have spe- 
cial ones made of Elgiloy, the material used 
for watch springs.” 

Equipment for the interior of the aircraft 
had to be carefully tested and often remanu- 
factured to meet the team’s very particular 
needs. “In the field of equipment there was an 
amazing lack of high temperature electronic 
gear, particularly in the areas of wires, plugs, 
transducers and so on. Many vendors told us 
they had transducers good for 1000 degrees 
F, operating temperatures, but when we test- 
ed the gear we found it had mainly been 
designed for rocket testing and its life span 
was very short. Due essentially to tempera- 
ture lag, the inside of the unit seldom got hot. 
There were no hydraulic fluids or pumps that 
could take operating temperatures continu- 
ously of approximately 600 degrees F. There 
were no hydraulic seals suitable for such an 
envirenment,” stated Johnson. 

The powerplant for the new plane was also 
revolutionary in many aspects. How do you 
create an engine with the performance and reli- 
ability required for an aircraft with the perfor- 
mance parameters planned by the Skunk 
Works? The answer: With a great deal of 
Yankee ingenuity! Studies for the powerplant 
that would eventually emerge as the Pratt & 
Whitney J58 began in 1955, only ten years after 
the conclusion of World War Two. Oddly, it 
was the US Navy that instigated the project; 
they wanted an engine that would be capable of 
supplying an aircraft with Mach 3 dash capabil- 
ity. The project was cloaked in secrecy and 
only a small cadre of specialized engineers and 
technicians worked on the powerplant. 

The prototype engine was run for the 
first time on Christmas Eve of 1957, giving 
an idea of just how much had been accom- 
plished in a short period of time. At this 
point, the Navy’s interest began to wane but 
Lockheed, the USAF, and the CIA had 
plans for the groundwork undertaken by 
Pratt & Whitney (P&W). The J58 program 
evolved to meet the requirements for an 
engine to operate continuously at more than 
Mach 3 and go higher than 80,000 feet. 

Later, a unique design feature of the J58 
was added: A bleed bypass system that con- 
sisted of three large diameter pipes running 
along each side of the engine. At high Mach, 
a portion of the air would bypass the com- 
pressor and turbine sections, giving the 
engine stall-free operation. The bleed 
bypass feature led to the popular descrip- 
tion of the J58 as being a turbo-ramjet. 
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logging 439.8 flight hours. (Lockheed) 


Obviously, the J58 and the Skunk Works’ 
new design were made for each other. 

Prototype J58 engines were flown as early 
as 1962, and the first production engines, 
known as YJs, flew a short time later. The 
only major modification to the engine design 
occurred in 1964 and when a lightweight 
afterburner and a variable vane inlet case were 
incorporated, making a K variant of the pow- 
erplant. Continuous operation in military and 
afterburner conditions were also unique to this 
engine’s design requirements. Currently, the 
J58 is unique in that it is the only engine rated 
for continuous afterburning. 

The J58 can operated continuously at more 
than Mach 3. Temperatures generated by this 
speed required that engine parts be made of 
high temperature alloys. Titanium placed in the 
very front of the engine was chosen for weight 
considerations, while Waspaloy, a nickel-iron 
alloy, was chosen for most other components. 
Other alloys used include Inconel, Astroloy, 
Hastelloy-X and Haynes-25. 

The control system of the J58 is purely 
hydromechanical, again because of temper 





YF-12A s/n 60-6936 displays its distinctive nose chine. This YF-12A was written off in an accident on 24 June 1971 after 


ature considerations in the nacelle. A 
remotely located, closed-loop feedback 
electronic control is used for in-flight trim- 
ming of the engine. 

Fuel is not only used for combustion, but 
as the hydraulic fluid, and as the primary 
coolant of all control system components. 
Even the engine oil is unique because it is 
pure synthetic, polypheny] ether and chemi- 
cally stable up to 650 degrees Fahrenheit. 

“The J58 is the best engine in the world,” 
stated Ben Rich. 

Development responsibility of the J58 
was assigned to P& W’s William Brown (now 
retired). “In the early days of the J58 pro- 
gram,” recalls Brown, “it was so secret only a 
only a half dozen people in East Hartford 
(Pratt & Whitney headquarters) were in on it. 
I'd go to Washington, go to a street corner, get 
into a car and go to another corner, get into 
another car and perhaps go to certain incon- 
spicuous buildings for our conferences. It was 
the same way going out to Lockheed.” 

Pratt & Whitney’s designation for the J58 
is JT11D-20B and the powerplant pumps out 





32,500 pounds of thrust at sea level with the 
afterburner operating. When the engine is 
being operated at over Mach 3, fuel con- 
sumption in approximately 8000 gallons per 
hour. The fuel utilized is JP-7, developed to 
have a high flash point. Tetraethyl borane 
(TEB) is used to start the powerplant since it 
lowers the flash point and permits easier igni- 
tion. TEB is also used for afterburner 
employment because of the same reason. 

To this day, many aspects of the A-12 pro- 
gram remain classified and only one official 
photograph of the type has been released. In 
an amazingly short time from go-ahead to 
completed machine, the carefully disguised 
and guarded prototype A-12 was moved to 
the secret test facility at Groom Lake, Nevada. 
At this location, the plane was assembled and 
given final checks before the first flight. 

Because Pratt & Whitney was having 
developmental problems with the J58, the first 
A-12 was fitted with a pair of J75s. Although 
On 26 January 1990, the Blackbird fleet was officially stood down at Beale AFB —a black day for the SR-71 crewswho _ reliable powerplants, the J75s produced much 
had performed some of the USAF’s most hazardous missions. less power than the J58s. Lou Schalk took the 
first A-12 aloft on 26 April 1962 and the plane 
was soon subjected to an intensive flight test 
program. The J75s limited top performance to 
a bit over Mach 1, so the many advanced fea- 
tures of the A-12 could not be fully tested until 
the JS8s were ready and installed during the 
first part of 1963. From that point on, the A-12 
was a whole new airplane. 





SPECIFICATIONS 
LOCKHEED YF-12A 

Span 55 ft 7 in 
Length 101 ft 8 in 
With its ventral fins fully down, YF-12A s/n 60-6934 is seen in flight. Note the instrumentation pods mounted under the Height 18 ft 6 in 


nacelles. This aircraft had accrued only 80.9 flight hours before it was written off on 14 August 1966. Parts of this air- Wing Area 1795 sq ft 
craft went to create SR-71C s/n 64-17981 which is illustrated elsewhere in this magazine. Max Weight 124,000 Ib 


Landing Weight 68,000 Ib 
Powerplant Pratt & Whitney 
JT11D-20A/I58 of 31,500 Ib st thrust 
each with afterburner 





Problems with heat soon cropped up. Ben 
Rich had devised a red and white paint for the 
national insignia (even though the A-12 was a 
CIA aircraft, it apparently was USAF funded 
and at least one example carried USAF 
insignia with national markings) that hopefully 
would withstand high speeds. It didn’t. Some 
of the plastic areas gave trouble while other 
areas also showed related developmental prob- 
lems. As with other ADP aircraft, problems 
were attacked and beaten one by one. 

The world press was shocked at 
President Johnson’s 29 February 1964 state- 
ment about the aircraft — even the aviation 
press was taken aback, secrecy had been that 
good. Although President Johnson had 
never really gotten down to stating exactly 
what the new plane’s role was or who was 
| operating the aircraft, he did make a few 
| SR-71A 64-17964 made its first flight on 11 May 1966 and served with the 9th SRW. This aircraft is currently on display atthe © Other confusing statements. It is not known 
| Strategic Air Command Museum, Offutt AFB, Nebraska. During its career, the Blackbird logged 3373.1 flight hours. (Lockheed) if Johnson’s statements were a slip of the lip 
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or deliberate misinformation, but he referred 
to the A-12 as the A-11 and then used pho- 
tos of the YF-12A to illustrate the aircraft. 
Presidential blunderings aside, it had to be a 
proud moment for Kelly Johnson, Ben Rich, 
and the whole ADP team when their cre- 
ation was revealed to the world. 

With its sleekly long fuselage, huge twin 
engines and double delta wing, there was lit- 
tle doubt that the A-12 was one hot machine. 
A single-seater, CIA-operated A-12s cov- 
ered the world, several of the twelve exam- 
ples being lost in training and operational 
accidents. One modified A-12 carrying a D- 
21 ramjet reconnaissance drone was 
destroyed during the first test separation of 
aircraft and drone, resulting in one fatality. 

A-12 operations remain sealed in CIA 
archives but the surviving examples (the type 
was withdrawn from operations in 1968 for 
unknown reasons) were stored for many 
years at Plant 42, Palmdale, California. 
These aircraft were eventually parceled out 
to aviation museums across the country. 

As mentioned earlier, the USAF had 
great interest in the design as an interceptor 
to meet and destroy a new generation of 
Soviet manned bombers (a new generation 
which, by the way, did materialize until two 
decades later). There has been considerable 
speculation that the A-12 was the fastest of 
all three aircraft to come out of the basic 
design (A-12, YF-12, SR-71) with a top 
speed around Mach 3.6 at 92,000 feet. 

The YF-12 was to carry the advanced 
Hughes ASG-18/GAR-19 fire control and 
missile system and have a two-man crew. 
To increase stability, a large folding fin was 
added under the rear fuselage (folding flat 
during takeoff and landing), and missile 
bays in the fuselage to carry the three 
advanced AIM-47A weapons. 

Also assembled at Groom Lake and pre- 
pared for flight, the first USAF YF-12 flew 
on 7 August 1963 with James Eastham at the 
controls, Only three YF-12s were built, some 
parties considered the aircraft a “cover-up” 
for the SR-71 program. It does not appear that 
the YF-12 was used for anything but the 
development of a successful interceptor. 

The program had many hurdles to over- 
come including the launching of a missile 
from an aircraft traveling Mach 3. Kelly 
Johnson wrote, “Great difficulty existed in 
obtaining instrumentation satisfactory for 
measuring pressures and air velocity over 
the speed altitude spectrum. This is particu- 
larly true of conditions in the engine inlet 
and ejector. This necessitated the develop- 
ment of water-cooled instrumentation pack- 
ages, which were quite clumsy, but did not 
provide a means for making the millions of 
pressure measurements required through the 
development tests. 

“I would say the greatest problem en- 
countered in-flight had to do with the tran- 
sonic speed region, where it was extremely 
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difficult to correlate the results from wind 
tunnel tests and flight tests. 

“The next greatest problem had to do with 
the development of the air inlet control system, 
which involved scheduling the air inlet spike 
position, and various by-pass door arrange- 
ments, to maintain the optimum shock position 
on the cowl, and minimum drag. Operating 
forces as high as 14 tons can develop on the 
spike. This requires massive hydraulic power 
and extremely fast sensing of the various 
design parameters to restart the inlet. 

“The aircraft showed itself to have 








excellent flight characteristics throughout its 
speed range, particularly on takeoff and 
landing. Visibility was good, but the pilots 
initially complained of very high glare fly- 
ing at high altitudes. The use of non-reflec- 
tive coatings on instruments, and other 
areas, definitely helped this condition.” 
Hughes had developed an excellent 
weapon system (forerunner of today’s effi- 
cient and combat-proven Phoenix) in the 
pulse-Doppler ASG-18 radar unit and GAR- 
9 (later redesignated AIM-74A) long-range 


Blackbird 64-17968 maintains formation with its KC-135Q. This SR made its last flight on 12 February 1990. (Lockheed/E. Schulzinger) 


missile. These systems had originally been 
developed for the North American F-108 
Rapier, an advanced stainless-steel intercep- 
tor, but when that program had been can- 
celed because of technical delays and cost 
overruns, the radar and missile were trans- 
ferred to the Lockheed project. 

The second cockpit in the YF-12 was 
occupied by the Fire Control Officer (FCO) 
who operated the radar to acquire, track and 
fire at hostile targets. Because of the high 
speed of the YF-12, a missile launch could 
travel up to 150 miles and the tracking sys- 























tem was sophisticated enough to track and 
destroy supersonic targets at altitudes 
between sea level and 100,000 ft. After 
three years of testing and fine tuning, the 
system was enjoying an excellent 90 percent 
success rate against drone targets. 

Lockheed wanted to build a definitive F- 
12B interceptor but the Kennedy Admin- 
istration’s new Secretary of Defense, Robert 
S. McNamara had other ideas. McNamara 
was a politician who firmly believed that the 
day of the manned combat aircraft was pret- 
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, Two A-12s were converted to M-21 motherships for the carriage of the D-21 drone, also developed by the Skunk Works. One aircraft was written off on 30 July 1966 and the other is now 
on display at the Museum of Flight in Seattle. (Lockheed) 


craft was put on display at the Air Force Flight Test Center Museum at Edwards AFB. (Lockheed) 








The SR-71A was one of the all-time airshow favorites and s/n 64-17972 is seen on display at a British show. This aircraft 
is the all-time SR-71A record holder and is now in storage at Dulles Airport for eventual display in the National Air and 
Space Museum. Total flight time for this airframe is 2801.1 hours. (Lockheed) 








SR-71A s/n 64-17955 displays its massive braking parachute while landing. After logging 1993.7 flight hours, this air- 





ty much over. If manned aircraft had to be 
built, they should be designed to serve sev- 
eral armed services in a variety of different 
ways. Hence was born McNamara’s pet air- 
craft, the F-111. Even though Congress had 
voted a large budget for the development of 
the F-12B, McNamara managed to get the 
project canceled and allocated the funds 
towards his own goals. Kelly and his team 
were extremely disappointed. 

Two of the YF-12s were eventually 
passed on to NASA where they performed 
sterling service in the area of high-speed 
research for commercial transports and 
other projects. The third YF-12 was exten- 
sively modified to create the unique dual- 
control SR-71C which was, rather appropri- 
ately, given the name The Bastard. 

Although the A-12 remains shrouded in 
secrecy and the YF-12 was stopped short by 
politicians, the final family member of the basic 
design conceived in the late 1950s was to make 
Lockheed world-famous to the general public. 





SPECIFICATIONS 
LOCKHEED A-12 

Span 55 ft 7 in 
Length 102 ft 3 in 
Height 18 ft 6 in 
Wing Area 1795 sq ft 


Max Weight 117,000 Ib 
Landing Weight 52,000 Ib 
Max Speed Mach 3.2 
Powerplant Pratt & Whitney 
JT11D-20/358 of 34,000 Ib st each 
with afterburner 


In January 1961, Kelly Johnson made 
his first proposal for an advanced strategic 
reconnaissance aircraft to Dr. Joseph 
Charyk (then Secretary of the Air Force). 
Colonel Leo Gary (project officer on the 
YF-12) and Lew Meyer (USAF financial 
officer). The meeting was favorable to all 
concerned and ADP began to make initial 
studies into what would become the SR-71. 
Opposition in the USAF came from those 
siding with the North American XB-70 pro- 
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gram which had run into some problems as a 
bomber and was now being considered as a 
strategic reconnaissance platform. 

An SR-71 mockup was built and the 
USAF liked what they saw. Johnson continued 
discussions with General Curtis LeMay of the 
Strategic Air Command and, on 28 December 
1962, a contract was issued to Lockheed for 
the production of the first batch of six SR-71s. 

Johnson recalled the basic design features 
of the SR-71 along with the aircraft’s mission 
requirements. “Having chosen the required 
performance in speed, altitude and range, it 
was immediately evident that a thin delta- 
wing planform was required with a very 
moderate wing loading to allow flight at very 
high altitude. A long, slender fuselage was 
necessary to contain most of the fuel as well 
as the landing gear and payloads. To reduce 
the wing trim drag, the fuselage was fitted 
with lateral surfaces called chines, which 
actually converted the forward fuselage into a 
fixed canard which developed lift. 

“The hardest design problem on the air- 
plane was making the engine air inlet and ejec- 
tor work properly. The inlet cone moves 
almost three feet to keep the shock wave where 
we wanted it. A hydraulic actuator, computer 
controlled, has to provide operating forces of 
up to 31,000 pounds under certain flow condi- 
tion in the nacelles. To account for the effect of 
the fuselage chine airflow, the inlets are point- 
ed down and in toward the fuselage. 





Nearly two months after the Blackbird had been officially retired, pilot Lt. Col. R. Edward Yeilding (right) and RSO Lt. Col. Joseph T. Vida took SR-71A 64-17972 into the history books 


“The use of dual vertical tails canted 
inward on the engine nacelles took advan- 
tage of the chine vortex in such a way that 
the directional stability improves as the 
angle of attack of the aircraft increases.” 

To the casual observer, the A-12, YF-12 
and SR-71 look like the same aircraft. Yet, 
there are many important differences 
between them—both in mission and design. 
For example, the gross weight of the SR-71 
is about 172,000 pounds, compared to the 
120,000 pound gross weight of the A-12. 
The SR-71 is long and has broader chines 
while the second cockpit houses the 
Reconnaissance Systems Officer (RSO). 

As mentioned earlier, various aerodynam- 
ic improvements have been incorporated into 
the SR-71, especially the air intake systems. 

Enjoying the benefits of research and 
flight test programs undertaken on the 
A-12 and YF-12, the first SR-71A flew on 
22 December 1964 with pilot Robert J. 
Gilliland. The first flight took place at the 
much more public (compared to Groom 
Lake) Plant 42 in Palmdale, California, the 
sleek new plane being hotly pursued by a 
trio of F-104 Starfighter chase planes. The 
production run of the SR-71s would eventu- 
ally comprise a total of 32 aircraft. 

The majority of the SR-71 flight test pro- 
gram took place at nearby Edwards AFB 
where the first three aircraft were used exten- 
sively. This was mainly a USAF program, the 





CIA pretty much having pulled out of direct 
operation in the first part of the 1960s but the 
CIA and their money would remain firmly 
entrenched in the Blackbird’ s operational life. 

Several SRs were lost during the early days 
of testing and operational deployment. One air- 
craft came apart following a pitch-up at altitude 
when an engine had an unstart (an odd event 
where the engine’s shockwave is interrupted, 
causing a loss of power, violent yawing and 
possible airframe failure under the high G loads 
imposed by the maneuver). Two other aircraft 
were lost when tires blew out on landing, result- 
ing in the aircraft leaving the runway and being 
destroyed in fires when the magnesium wheels 
began to burn. These two accidents resulted in 
modifications to the tires and wheels. 

SR-71 recon missions were not spur of the 
moment flights. Planning usually started two 
days in advance (of course, in days of emer- 
gency, this factor would be considerably cut). 
Routes were carefully planned and crews 
thoroughly briefed (each SR mission crew 
had a back-up crew that could be utilized in 
case of illness, etc., with the primary crew). 
SR-71 crews usually stayed together for their 
entire tour of duty since successful operations 
demanded that the two men worked closely 
(and well) together. “You really have to rely 
on your partner,” said one SR backseater sta- 
tioned at Beale AFB. “You begin to think and 
act alike. And that’s important to stay alive.” 

Suit-ups were not unlike those performed 





on 6 March 1990, crossing the United States in 68 minutes and 17 seconds with an average speed of 2112.52 mph. Vida was the highest time SR crew member with over 1390 flight 


hours and 95 operational missions. (Lockheed/E. Schulzinger) 
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by TR-1/U-2R pilots. And the suits worn by 
the crews were even similar. SR-71 crews 
donned the Dave Clark $1030 while the U- 
2R pilot wears the S1010B. The suits are 
bulky and required assistance from the PSD 
crew to get into and fasten closed. During the 
peak of SR/U-2 operations at Beale AFB, the 
PSD force employed about 100 people who 
made sure the pilot and RSO were physically 
in good shape and that their suits were 
always in top-notch condition. The failure of 
a suit at altitude does not bear consideration. 
Immediately before suit-up, the SR crew was 
given a medical check. Suit-up was left to the 
last so as not to tire the crew before launch- 
ing on their very demanding missions — 
even for the most fit of personnel (some 
pilots lost up to seven pounds per flight). 


the Beale flight line was equipped with it 
own powerful self-start system (lots of 
power is required to get those big engines 
running) and the start process of each engine 
is arather awesome spectacle — and is a 
spectacle repeated today by NASA’s three 
Blackbirds. To get the JP-7 fuel going, the 
pilot has to fire a shot of Triethyl Borane 
(TEB) into the engine while the rpm is 
building up to get the whole mess up and 
running. At night, this can be spectacular, as 
the TEB burns with an unearthly green 
flame before igniting the J58 into action. 
Once both engines were successfully 
running inside the SR’s Beale hangar, all 
power lines were disconnected from the air- 
frame and the pilot gingerly taxied the SR 
from its nest and out onto the ramp, careful- 





A Blackbird recovers at Kadena, Okinawa — one of the primary staging bases for the SR-71A. (Lockheed) 


The PSD van would transport the crew to 
the aircraft which were contained in individ- 
ual hangars at Beale. While the crew was 
undergoing physical checks and suiting up, 
the SR had been minutely inspected by the 
back-up SR crew. The inspecting crew 
reported directly to the flight crew and 
briefed on the condition of the plane while 
outlining any squawks (operational problems 
or malfunctioning equipment). In reality, a 
squawk was not uncommon. The crew chief 
and his staff had spent hours inspecting and 
probing the SR for any possible mechanical 
problems. “Tf the check crew and crew chief 
said the bird was ready to go, it was ready to 
go,” stated a former SR driver. “They were 
pros and I gave them my full trust.” 

Clambering up the boarding ramp in the 
S1030s was a bit difficult and the PSD crew 
once again offered assistance. Once the pilot 
and the RSO were in the aircraft, the PSD 
crew made sure they were strapped into var- 
ious harnesses and double checked that the 
suit was mated with the aircraft’s environ- 
mental systems. Once the crew’s cockpit 
needs were provided for, the PSD crew 
departed the hangar and the SR’s crew chief 
took over in what was a carefully orchestrat- 
ed ballet between men and machine. 

The interior of each Blackbird “nest” on 


ly guided by the crew chief. At this point, 
the SR’s airframe was “loose” and JP-7 
dribbled and dripped from the craft as the 
“tron ball’ black SR gently but purposefully 
rocked its way out of the hangar. 

Raw fuel dripping from an airplane while 
its engines are lit is an explosively dangerous 
situation during the best of times. But the 
USAF’s SR was a special plane and it was 


SPECIFICATIONS 
LOCKHEED SR-71A 
Span 55 ft 7 in 
Length 107 ft 5 in 
Height 18 ft 6 in 
Wing Area 1795 sq ft 
Max Weight 140,000 Ib 
Landing Weight 68,000 Ib 
Max Speed Mach 3.2 
Powerplant Pratt & Whitney 
JT11D-20A/I58 of 34,000 Ib st each 
(uprated version) with afterburner 





powered by a very special fuel: JP-7. The 
volatility of JP-7 is so low that under normal 
conditions a lit cigarette could be dropped 
into a puddle of fuel without ignition. Not 
until the SR-71’s airframe was “heated-up” 
would the fuel spill stop and it would take 
some flying before that happened. 


At a pre-designated point on the taxi- 
way, the SR had chocks placed under the 
tires and an engine run was performed while 
a final airframe and systems check was 
undertaken. If everything was “go” (and it 
usually was), the chocks were pulled with an 
affirmative thumbs-up and the Blackbird 
trundled toward the active. 

In the cockpit, the pilot stood on the 
brakes, brought the engines up to full mili- 
tary power, popped the brakes, let the 
Blackbird roll a few feet and then shoved the 
throttles through the gate into afterburner. 
The Beale (or whatever other base the craft 
was operating from) countryside rocked to 
the white heat explosion that poured forth 
from the J58s. A beautiful shock wave 
emerged from the engines, trailing flaming 
diamonds much like some mythical beast, 
and the SR lurched forward on a charge 
down the runway. At twilight, this scene 
could be particularly magnificent. 

Since a tanker was waiting ahead to refuel 
the thirsty Blackbird, the takeoff run was not 
overly lengthy considering the aerodynamic 
shape of the aircraft. The Blackbird was usu- 
ally airborne in about 5000 ft, carefully moni- 
tored by one or two Northrop T-38A Talons 
that flew alongside to make sure the USAF’s 
investment was operating as it should. 

The pilot yanked the gear lever as soon as 
possible in order to not exceed the gear’s 300 
knot retraction limit. From that point on, it 
was like riding a Fourth of July rocket as the 
Blackbird climbed out to meet the waiting 
KC-135Q. Rate of climb exceeded 10,000 
fpm as the Blackbird headed for the tanker. 
Joining the 135Q took skill since the 
Blackbird’s refueling port is located well 
behind the crew stations. This procedure was 
carefully monitored since one Blackbird was 
lost when it rammed the tanker. 

After refueling, the SR headed up 
to about 33,000 ft and then nosed over ina 
slight dive to about 28,000 ft to pass through 
the sound barrier. At this point, the stick was 
brought back and the Blackbird headed for the 
altitudes at which it was designed to operate. 

The SR was guided to its target by an 
advanced pre-programmed inertial naviga 
tion system that was unfailingly reliable. 
Depending on the distance to and from the 
chosen target, several refuelings might 
occur. These operations were very tiring for 
the crew since the aircraft had to come down 
from its cruising altitude (approximately 
85,000 ft with mission payload) for the refu- 
eling process to begin all over again. 

Nearing the target, the show was run by the 
RSO while the pilot concentrated on “driving” 
the aircraft. Depending on the mission, a vari- 
ety of sensors and/or cameras could be carried. 
With the former Soviet Union’s defenses 
being as strong as they were, few missions 
took the Blackbird into areas of extreme haz- 
ard (a report published in March 1989, howev- 
er, voiced a Soviet claim that a Blackbird had 
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either flown over or come uncomfortably near 
Soviet airspace near the top of the world). 

The Blackbird fleet was particularly 
valuable for gathering information from 
places like Nicaragua or Cuba — areas that 
are defended but basically unable to bring 
down an aircraft with the SR’s capabilities. 

As relations improved with former enemy 
countries near the end of the Blackbird’s opera- 
tional life, it was important that the SRs flew on 
the straight and narrow — navigating a precise 
path just outside these nations’ airspace while 
sensors “looked” deep into their territory to 
gather vital information. Depending on the sen- 
sor package carried, the Blackbird could cover 
about 100,000 square miles of territory per hour. 

Over its final decade of operation, the 
safety factor of flying the Blackbird dramati- 
cally increased. This was primarily due to the 
fact that the top of the “learning curve” had 
been reached and that the aircraft could be 
predictably operated over a known set of para- 
meters with a very definite amount of safety. 

However, flying such exotic aircraft as the 
SR-71 can be a hazardous job. During April 
1989, an SR-71A, operating out of Beale 
AFB, was lost when it crashed into the South 
China Sea while on a classified mission. 
Fortunately, both crewmembers had time to 
safely eject, and they were rescued by natives 
in fishing boats who took them ashore where 
they were later picked up by search and rescue 
forces. As of this writing (April 1994), this 
was the last known SR-71 accident. 

On returning from a mission, the Black- 
bird would begin a very gradual descent, 
usually at about 500 fpm, allowing the air- 
frame to gradually cool down as the speed 
was reduced. Depending on the mission, 
another fueling might have been required on 
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most famous products. (Lockheed/Bob Ferguson) 


the way back down. When the nose was 
raised, drag increased and the Blackbird 
could slow down dramatically for landing, 
using its own aerodynamic braking powers. 
The gear was lowered to help cool tires and 
wheels before landing, and touchdown at 
base was usually at about 150 to 155 knots. 
If the landing looked to be a bit hot, surplus 
fuel could be quickly jettisoned. 

While watching a Blackbird coming in 
for a landing at Beale, the sink rate of the craft 
looked like the proverbial brick but the plane 
was always under control. During this phase 
of operation, the pilot got a good workout 
since control forces were fairly heavy. On 





Unique formation of a TR-1A and SR-71A 64-17955 helps illustrate the totally different lines of two of the Skunk Works’ 








landing, the pilot pulled a handle to pop a 
large 40-foot diameter drag chute that helped 
the SR slow down on the Beale runway. 
Once the aircraft was off the active, the 
plane was carefully guided back to its normal 
parking area. Once parked in its nest, the 
ground crew immediately positioned cooling 
fans around the landing gear to help get rid of 
heat soak along with the heat generated by 
use of the brakes. The airframe was still hot 
and made audible noises as it cooled off in 
the hangar, contracting back to its original 
shape. At maximum speed, the SR actually 
changed its dimensions by about a half-inch 
due to the forces of excessive heat, a factor 



































that also sealed off the fuel tanks at altitude. 

After each operation, the ground crew 
carefully checked out the airframe to make 
sure no damage had been incurred during 
the mission. These inspections were very 
important, especially when the aircraft’s 
advancing age was taken into consideration. 
This inspection would take several hours 
and while this was going on, the crew was 
going through a thorough debrief while the 
sensor and/or camera data was removed 
from the aircraft and closely scrutinized. 

The effectiveness of the SR-71 fleet in 
gathering information was emphasized 
by an Air Force official — near the end of the 
type’s operational life — who stated that the 
SRs had been fired upon over 1000 times. The 
distinction was not made between aircraft and 
missile attacks, but the official went on to say 
that many of the attacks had happened while 
SRs were operating over Korea. The amazing 
thing about this statement is that not one SR 
was ever damaged by enemy action. 

On 6 September 1976, Soviet Lt. Viktor 
Belenko made an important intelligence gift 
to the West when he defected with a MiG-25 
interceptor. Taking off from the Soviet base 
at Sikharobka, Belenko flew to Hakodate 
Airport in Japan, where he made a hard but 
safe landing. Before the aircraft was eventu- 
ally returned to the Soviets, American and 
Allied intelligence experts examined the 
plane and its systems in minute detail. 

Capable of dash speeds in excess of Mach 
3, the MiG-25 had been considered a very real- 
istic threat for the Blackbird fleet. During inter- 
rogation, Belenko stated that the MiG-25s had 
indeed been used for Blackbird intercepts but 
they could not catch the American high flyers. 
Belenko said he had been personally involved 
with some of these attempted intercepts, but 
was critical of the MiG-25’s time to accelerate 
to high speeds — one of the prime reasons for 
intercept failures. Belenko also stated that top 
Mach numbers were hard to maintain once the 
fighter was on its “step” and that there were 
some stability problems at high speeds. 

Beale Air Force Base, located in northern 
California, is home to the 9th Strategic 
Reconnaissance Wing, which operated — until 
the first part of 1990 — two of Lockheed’s 
finest products: The U-2R/TR-1 and the SR- 
71. The vast expanse of Beale keeps strategic 
intelligence gathering aircraft away from pry- 
ing eyes as they go about their training flights or 
missions to remote operating locations (OLs). 

However, January 1990 was a particularly 
dark month for the personnel of the 9th SRW 
since the Blackbird was being permanently 
retired from the inventory of the USAF. 
Although Blackbird operations had not been 
funded by the USAF for the two previous 
years, Congressional committees saw to it that 
needed money was forthcoming for operations. 

Certain very high-placed officers in the 
USAF wanted the Blackbird gone — and 
gone quickly, especially before said officers’ 
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retirement. It was obvious that these critics of 
the Blackbird felt that if the aircraft was not 
retired before they retired, then there was a 
very good chance that the machine would 
continue to operate with the USAF and that 
was not, in their minds, an acceptable situa- 
tion. At this juncture, it is difficult to separate 
the reasons for the Blackbird’s retirement: 
Was the move partially motivated by cost- 
cutting, the aircraft being obsolete for the 
mission, or by a deeper, darker and more per- 
sonal vendetta that did not regard the overall 
security of the United States as more impor- 
tant than personal ambition and desire? 

“What air force would withdraw the 
world’s fastest, highest flying aircraft and 
then state such an aircraft did not have a mil- 
itary mission within the overall USAF struc- 
ture?” questioned one 9th SRW pilot during 
that dark January. 

“Handling of the SR-71 by the Air Force 
has been lackluster and unenthusiastic,” was 
the comment from the House Armed 
Service Committee. 

“Unenthusiastic, my ass!” was the retort 
from a Blackbird backseater. “I'd like to see 
one of those bloated bureaucrats put their fat 
ass in my seat and go on some of the recent 
missions we’ ve flown.” 

It appears that the Committee’ s com- 
ments were directed by information sup- 
plied directly from the USAF’s highest offi- 
cials and certainly did not take the actual 
professionalism of the crews and their mis- 
sions into consideration before making a 
rather incredible statement. 

In October 1989, a rumor circulated that 
the SR-71 force would be transferred to the 
Air National Guard. In a way, this made 
sense because the Guard has been tasked 
with more and more specialized missions 
during recent years — including the air 
defense of the continental United States. 





Removed from long-term storage, an A-12 is seen emerging from a Lockheed C-5B for transfer to a museum. (Lockheed) 


The Senate Armed Services Committee, 
long supporters of the SR mission, wanted 
to transfer the program to the ANG along 
with $210 million in operational funds. 

A meeting took place between the 
Senate and House committees and an agree- 
ment was worked out to place the Blackbird 
in other hands that would “more aggressive- 
ly realize (the SR-71’s) capabilities.” 

At this time, the two committees also 
agreed to funding an advanced reconnaissance 
system that was classified at the time and 
remains so today (this leads one to conjecture 
if the system was to be operated in space or if it 
was the oft-rumored Aurora, follow-on the 
Blackbird). Money in the form of $130 million 
was set aside for this mysterious program. 

In areport on the conference, the following 
statement was made: “The Administration’s 
(George Bush, President) budget request aban- 
doned airborne reconnaissance, giving up on 
major present assets, principally the SR-71 air- 
craft system, and forgoing future ones, without 
any explanations of such draconian decisions. 
To describe such cuts as ‘budgetary’ begs vital 
questions about the wisdom of administration 
planning on key elements of the nation’s intel- 
ligence capabilities.” 

Political fine points soon entered the picture, 
however, and the question was raised on how 
money could be supplied for systems that had 
not been further authorized. At this point, it 
seems that both committees just gave up on both 
the SR-71 and the classified advanced project. 

During the latter part of 1989, some last- 
minute attempts were apparently made by 
high-placed politicians to save the program, but 
nothing came of the effort. The rapidly chang- 
ing scenario in the communist nations of the 
world, combined with decreasing defense bud- 
gets, caused these voices to fall upon deaf ears. 

At this point, it should be interjected that 
the SR-71 was not operated solely for the 
































benefit of the USAF although that organiza- 
tion did eventually gain a good deal from the 
results of the gathered information. The intel- 
ligence gathered by the SR-71’s cameras and 
sensors went to the Central Intelligence 
Agency, Defense Intelligence Agency and 
US Navy. As a matter of course, these organi- 
zations received the data from requested 
Blackbird missions free of charge. 

There is no doubt that the SR-71 was an 
expensive tool to operate. No published figure 
exists as to the direct operating costs of the lim- 
ited production aircraft, but it was high — with 
estimates ranging from $150,000 to $250,000 
per hour — when all costs (including tankers 
and associated support systems) were factored 
into the equation. However, the figure does not 
seem all that high when one considers that the 
aircraft provided information linked directly to 
the defense of this nation. 

With the sensor systems, both the SR-71 
and satellites have similar capabilities but the 
SR is a much more flexible platform than are 
space vehicles. Maneuvering a satellite for cov- 
erage of a particular hot spot, such as in the cri- 
sis in Kuwait, might take several days and time 
is obviously critical during such a fast-moving 

















event. An SR-71 probably could achieve the 
desired results with one mission. Given the 
Blackbird’s speed, endurance and coverage 
capabilities, few parts of the world were far 
away. Regular Blackbird detachments (Dets) 
were maintained in Okinawa (Det 1) and RAF 
Mildenhall, England (Det 4). These detach- 
ments offered permanent bases for the SRs and 
were stocked with spares and dedicated main- 
tenance personnel. SR-71s could be quickly 
readied for missions from these Dets to cover 
hot spots. Also, other more temporary Dets 
were maintained in different parts of the world 
and additional SRs could have been dispatched 
from Beale on short notice. 

After weeks of agonized speculation, the 
official word came through that the SR-71 
program would be closed down on 26 
January 1990. Once the pronouncement 
came through, work began to rapidly phase 
the aircraft out of service. A few currency 
flights were undertaken to make sure the 
pilot and RSO force was being maintained 
up until final phaseout. 

A subdued ceremony was planned on 
the 26th but most of the pilots and RSOs of 
the 9th SRW felt cheated. “It’s interesting to 































































































The odd diamond-shaped shock waves created by the J58s’ afterburners. (Lockheed) 





The only SR-71B is currently operational with NASA at Edwards AFB. (Lockheed) 





note that in the latest promotion lists, not one 
of our people remaining with the SR pro- 
gram was promoted. That is very unusual. 
Usually, a high percentage of our people up 
for promotion would be promoted. I think 
we have become an albatross around the 
USAF’s neck,” said a 9th RSO. 

On the 26th of January, Lt. Col. Rod 
Dyckman and Lt. Col. Tom Bergam suited 
up and took a PSD van to their waiting SR- 
71A, number 960, sitting in its protective 
Beale hangar. Family members and other 
spectators were on hand for a brief ceremo- 
ny at the aircraft before the crew strapped in. 
The mighty P& W J58s were started and the 
SR trundled out of its hangar and headed to 
the runup area as supporters, the general 
public, and the media observed. 

Once final checks were completed, Lt. 
Col. Dyckman took the runway and a squirt of 
TEB got the afterburners going, shooting out 
the characteristic diamond shock patterns, and 
the SR-71 headed down Beale’s long runway. 
In the meantime, officials had arrived at the 
base in a variety of aircraft (several of these 
people were directly responsible for the air- 
craft’s retirement) and a platform was set up 
where appropriate speeches could be made to 
the personnel of the 9th and the media. 

Shortly before 1600 hours, Lt. Col. 
Dyckman brought 960 over Beale at altitude 
and at Mach 3-plus, resulting in a satisfying 
sonic boom. Dyckman and 960 returned to 
make several impressive passes, some in 
conjunction with an accompanying T-38 
chase plane before landing. 

“The planes were over 20 years old,” 
stated one ranking USAF officer. “They 
were getting tired, parts were hard to come 
by — it was time for the boneyard.” 

“Nonsense,” snapped a Blackbird techni- 
cian. “The airplanes are in better condition 
than ever and the parts situation is actually the 
best it has ever been. Every time an SR-71 
flies, the titanium structure heats up and cools 
down — making the entire airplane tougher 
and tougher after each flight. The SR-71 is the 
only 25-year-old aircraft in the USAF inven- 
tory that has not suffered from wing cracks.” 

What of the SR-71 fleet?) Many SRs were 
dispersed to museums but three aircraft were 
transferred to NASA along with a huge 
inventory of spares. The last official flight of 
the Blackbird was certainly not the type’s 
last flight. Deliveries were made to NASA 
which then started up its own Blackbird pro- 
gram. Other aircraft were flown to museums 
and one aircraft made a record-grabbing 
flight—thus assuring itself a unique position 
in the history books as the only USAF air- 
craft to capture an ultimate record after the 
type had been retired! “It’s a bit curious that 
an aircraft already retired from the Air Force 
went on to break a record that may never 
again be broke,” said one SR-71 pilot. 

Curious indeed. But the Blackbird has 
always been one curious bird. © 


VOLUME 1 NUMBER 1, 1994 55 








56 WARPLANES OF THE SKUNK WORKS 








The Lockheed U-2/TR-1 
series of reconnaissance 
aircraft have faithfully 
performed their 
difficult missions for nearly four decades 


BY MICHAEL O’LEARY 
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_ T lo the casual observer, the shapes in the air over 
_ Beale AFB and the northern California countryside 
could be elegant eagles, their wings spread far with 
the joy of the wind — lazily riding the thermals generat- 
_ ed by the sun-warmed land. To those of a more pes- 
_ Simistic turn of mind, the dark shapes could be 
_ brooding vultures in search of a meal. 
_ On almost any given day, the Dragon Ladies 
of Beale AFB are in the pattern, performing touch- 
_and-goes, undertaking training flights or returning 
from ten-hour missions. The black: shapes of U-2Rs (with the collapse of 
the Souct Union, all TR-1As have been redesignated U-2R) have become common- 
place to locals living near the sprawling base. So common, they rarely look up to 
one of the huge shapes orbiting overhead. __ 
The U-2R (and previous TR-1As) are probably the last of the lone line of aircraft 
begun with the original U-2 prototype in 1955. Let’s take a brief look at the genesis 
of the U-2 — the aircraft that would cause so much political embarrassment for the 
One oF the most easily United States while contributing a Bteat deal to our poserspading of the Soviet 
recognizable features of the Union and its Allies. 
TR-1A are the large pod fitted The idea for an efficient sonia that could overfly the Soviet Union and avoid 
to each wing which can carry its myriad squadrons of interceptors was born in the early 1950s as the Cold War 
‘ staple of te betta became a very unpleasant fact of life. During this period, the USAF operated a large 
TR-tAshave been __ {léet Of intelligence gathering aircraft — most converted bombers such as the RB-29, 
redesignated as U-2Rs. | RB-50, RB-36, and RB-47. All these aircraft were capable of gathering varieties of 
(Lockheed) useful data but. the four-engi iston aircraft were vulnerable to fighter attack, espe- 
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Skunk Works test pilot Frank Powers who is seen with a CIA U-2 carrying the civil registration N800X at Van Nuys Airport, California. (Lockheed) 


cially in light of increasing Soviet paranoia 
regarding their airspace and just how far 
this space extended beyond their geo- 
graphical limits. 

The RB-36 could cruise above the MiG- 
15’s top ceiling in relative safety but the 
Soviets were quickly developing new fight- 
ers to go after the camera-laden ten-engine 
aerial behemoth. When the Soviets explod- 
ed their first nuclear device during August 
1953, the American military was complete- 
ly taken by surprise. It was evident that the 
Soviets had recovered from the horrific 
losses suffered during World War Two and 
that the Communist government was well 
on its way to seeing that such losses would 
not be incurred again. To find out more 
about what was going on inside the Soviet 
Union, the USAF built up its aerial intelli- 
gence gathering capabilities to include five 
Strategic Reconnaissance Wings by the 
mid-1950s. The Soviets were not passive 
while all this snooping was going on. When 
they could, they would attack and destroy 
American aircraft. Feeble excuses were 
made by the government as to why 
American aircraft and airmen were being 
lost near or over Soviet airspace. It became 
obvious that more capable, specialized air- 
craft were needed for the dangerous task. 

A secret program code-named Bald 
Eagle was begun in 1953 to study the fea 
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sibility of building an aircraft that could 
operate over 70,000 ft. A range of at least 
3000 miles was also needed to give the air- 
craft the ability to overfly important areas 
of the Soviet Union and then recover at a 
friendly base. Martin, Bell and Fairchild 
were asked to provide proposals for a Bald 
Eagle aircraft. Each company came up 
with a different solution but an interim air- 
craft was the Martin RB-57D, another 
modified bomber but one whose wings 
had been stretched to an incredible 106 ft 
span for clawing up into the stratosphere. 

Twenty B-57s were modified into the 
spyplane configuration under the program 
name of Black Knight. There were many 
structural problems with these aircraft and 
it was obvious that a specially built 
machine was required. 

During this time, all aircraft compa- 
nies were looking for extra work, and 
even though they had not been invited to 
participate, Lockheed Aircraft Company 
had come up with its own idea: An F-104 
fuselage, modified and mated to a gigantic 
set of high aspect ratio wings. 

Kelly Johnson met with Allen Dulles, 
the head of the Central Intelligence 
Agency, and began promoting Lockheed’s 
viewpoint on a spy aircraft. By this time, 
the modified F-104 concept had been 
dropped in favor of an all-new aircraft. 


The CIA needed a new means of gathering 
information on the Russians and Johnson 
cleverly played up this need by offering to 
deliver 20 spyplanes for $22,000,000 and 
within an astounding eight months. It was 
an offer the CIA could not refuse. 

Lockheed Model CL-282 was a highly 
classified project (code-named Aquatone) 
and assigned to the Skunk Works. The 
USAF originally dubbed the project 
‘Dulles’ Folly” but it soon became appar- 
ent to even the most dubious insider that 
the project was probably going to work. 
Metal on the prototype was cut in January 
1955 and by August of that year, the pro- 
totype was ready to fly. 

The aircraft had been given the desig- 
nation U-2, meaning that the type was 
utility design number two — a vague ter- 
minology that Lockheed and the CIA 
hoped would not attract to much interest. 

Groom Lake in Nevada was chosen as 
the test site for the new aircraft. The area 
was remote and the facilities were primi- 
tive — only a hangar and a few small 
building were erected. 

The disassembled aircraft was flown to 
the test location by an Air Force transport 
and made ready for test hops by late July. 
The unpainted prototype was identified 
only by “001” on its tail when Lockheed 
test pilot Tony LeVier began taxi tests. 








LeVier was taken by surprise as the 
aircraft lifted off at just 70 knots airspeed. 
The lightly loaded machine wanted to fly! 
The only way LeVier could get the plane 
to land was by literally stalling the aircraft 
in the air — blowing out the main tires in 
the process. There was obviously lots to 
learn about this new bird! 

More test flights quickly took place; 
the CIA’s need for the aircraft was urgent. 
By the end of 1955, four U-2s were at the 
site and flights were extending upward to 
70,000 ft. It was not an entirely risk-free 
process. The pilots soon came to learn that 
the U-2 was a difficult beast to fly. Even 
though the plane looked a bit like a 
streamlined powered glider, it had a mind 
of its own and several crashes occurred 
during the training program. The CIA had 
picked a group of USAF fighter pilot to 
become the first full-time spyplane pilots. 

Powered by a modified J57 engine 
operating on JP-7 fuel, early variants of 
the U-2 could almost reach 80,000 ft. Both 
Lockheed and the CIA were very happy 
with their new mount, the Soviets would 
have a hard time getting this aircraft! 

During all this aeronautical activity, 
the CIA had other ways to get information 
on the Soviets. One of the stranger pro- 
jects involved the massive Berlin Tunnel, 
which extended well into East Berlin, to 


SPECIFICATIONS 
LOCKHEED TR-1A 
Span 103 ft 
Wing Area 1000 sq ft 
Aspect Ratio 10.6:1 
Length 62 ft 9 in 
Height 16 ft 
Empty Weight 15,500 Ib 
Max Weight 41,300 Ib 
Sensor Weight 3000 Ib 
Fuel Load 1175 gal/7650 Ib 
Max Speed 373 knots @ 70,000 ft 


Limiting Mach Number 0.8 
Ceiling 

Rate of Climb 
Load Design 


6300 miles 

5000 fpm (initial) 
-1.5/4+3G 

Rate of Climb 65,000 ft in approx 35 min 
Takeoff Run 650 ft 
Landing Run 2500 ft 
Powerplant Pratt & Whitney 
J75-P-13B of 17,000 Ib st 


SPECIFICATIONS 
LOCKHEED U-2C 
Span 80 ft 2 in 
Length 49 ft 8 in 
Height 15 ft2 in 
Wing Area 600 sq ft 
Empty Weight 14,250 Ib 
Max Weight 24,150 Ib 
Max Speed 450 mph 
Ceiling 75,000 ft 
Range 3000 miles plus 













































































eavesdrop on military conversations 
between East Berlin and Moscow. 

When Allen Dulles visited President 
Dwight Eisenhower to report on CIA activ- 
ities, he began his conversation with, “I’ve 
come to tell you about two acquisition pro- 
jects, one very high and one very low.” 

Although a military man with an excel- 
lent reputation, Eisenhower was very wor- 
ried when he learned about the CIA’s new 
high (and low) altitude projects. In no uncer- 
tain terms, he indicated to Dulles that he 
wanted regular reports on the new aircraft 
and other CIA projects that could increase 
international tensions. Eisenhower had come 
up with a plan called Open Skies which 
would allow intelligence gathering aircraft to 
freely overfly other countries. He felt that his 
would help relieve international tensions by 
providing up-to-date information. The flights 
would be announced and closely monitored. 
The President had high hopes that Nikita 
Khrushchev would find this an agreeable 
solution to a vexing problem. During July 
1955, Eisenhower went to Geneva, 
Switzerland, to meet with Khrushchev, but 
when the discussion finally got around to 
Open Skies, Khrushchev protested that the 
plan was a “bald espionage plot.” 

With the death of the Open Skies pro- 
gram, the U-2 became even more impor- 
tant. And there were several factions bat- 


Over the years, the U-2 fleet wore a variety of paint schemes. USAF s/n 56-6708 is seen in bare metal finish with unit citations on the vertical tail. (Lockheed) 
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During the Second World War, 
American aircraft went into battle adorned 
with a fabulous array of what became known 
as “Nose Art”—the creative names and forms 
(very often female) used to personalize the 
warplanes with a uniquely American 
perspective. This was an American art form 
that existed for just four years yet, during that 
time period, tens of thousands of aircraft 
paintings were undertaken and these art 
works exemplified the American 
fighting spirit. 


Now, for the first time. there is a 
magazine exclusively devoted to 
this art form! NOSE ART presents many 
Pesci PREVIOUSLY UNPUBLISHED PHOTOGRAPHS 
erent ae of Amer-ican warplanes adorned with 

ss iS Ns ss combat art and insignia. This is truly a 
co ed GHTNIN visual feast for the World War Two 

a Te hd ae j | i i 
aviation enthusiast and will surely 

become a collector's item. 
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The first U-2, carrying the serial 001 on the vertical tail, at Groom Lake. (Lockheed) 


tling for control of the aircraft. Tough, 
cigar-chomping Curtis LeMay, comman- 
der of the Strategic Air Command (SAC, 
the operator of the vast majority of intelli- 
gence gathering flights near or over the 
Soviets), wanted the U-2 for his own. 
Referring to the CIA, LeMay stated, 
“We'll let those SOBs get in and then 
we ll take it away from them!” 

An advisor of Allen Dulles told him, 
“Don’t let LeMay get his fingers on the U-2.” 

In order to stop a feud between the 
CIA and SAC, the government agreed to 
let SAC recruit and train spyplane pilots 
while the CIA would conduct the mis- 
sions. SAC officers began to visit the 
desert strip and view operations, learning 
from the pilots who had already flown the 
aircraft. “If I can’t operate the aircraft, I 
ought to have a lot to do with training the 


The U-2 fleet was also subjected to constant modifications. U-2 s/n 56-6721 is seen at Edwards AFB and is fitted with a second seat and numerous other modifications. (Lockheed) 


> 


crews,” is a statement attributed to 
LeMay. SAC had gotten its foot in the 
door and was not about to let go. 

U-2 overflights of the Soviet Union 
began in 1956. The Soviets knew they 
were being overflown from the start but 
they did not have a way of destroying the 
high-flying aircraft. The newest fighters 
could not zoom-climb high enough to get 
a shot at the U-2s. Early surface-to-air 
missiles (SAMs) did not have the range or 
reliability to hit the spy planes. 

The CIA originally reasoned that the 
U-2 program would be good for only 
about three years, after that time they felt 
the Soviets would have developed a way 
of hitting the planes. Also, the U-2s were 
fairly fragile aircraft and the CIA thought 
they might become “used up” through 
operations or airframe fatigue. Little did 











anyone realize that of the approximately 
53 U-2s built, most would be modified 
many times over and several would oper- 
ate well into the 1980s. 

The Soviets constantly complained 
through official circles of the overflights 
but with acute embarrassment since this 
was an admission of their failure to 
destroy the high flyers. 

Each U-2 flight was carefully planned 
and launched from operating locations 
(OLs) in friendly countries such as Turkey 
— where a corner of Incirlik Air Base was 
converted into a U-2 OL. Security was 
more than tight and personnel were 
restricted to dumpy trailers on base. 
Francis Gary Powers recalled the setting 
as “grim” but the flying was “fun” and the 
pay “great.” Pilot pay was around $35,000 
which, in late 1950s currency, wasn’t too 
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painted black. (Lockheed) 


bad — Powers purchased a Mercedes 
sedan, something most USAF lieutenants 
couldn’t even dream of doing. 

Eisenhower was very worried about 
the U-2 program and demanded that the 
CIA notify him before each flight so that 
he could give his personal approval or 
denial. Other operations with the U-2 
were starting from Japan, Germany, and 
Britain, but the plane remained hidden 
behind an incredible cloak of security. A 
Japanese magazine published photos of a 
U-2 that crash-landed in the ocean but the 
world press did not pick up on the fact that 
the U-2 was a very specialized aircraft. 
Perhaps Kelly Johnson had been right 
about the utility designation. 

Life at the OLs was not a bow] of cher- 
ries. The pilots did not trust their CIA 
employers. Most felt that the ejection seats 
on the aircraft had been rigged with explo- 
sives to destroy pilot and aircraft if an ejec- 
tion was attempted. The CIA also issued 
poison needles hidden in coins for the 
pilots to utilize in case they were forced 
down over the Soviet Union. They were 
not ordered to use the needles but there was 
a certain implication that the pilot should 
not survive a shoot-down or flame-out. 

Once the CIA found out about the 
pilots’ worries over the ejection seats, they 
volunteered to let the pilots inspect the 
seats. Distrust continued, however, and the 
pilots became more and more skeptical of 
the “Company’s” attitude toward them. 

Operations over the Soviet Union were 
not undertaken with a cavalier attitude. 
The missions were infrequent and careful- 
ly planned, the three-year knock-down 
estimate made by the CIA was in the back 
of everyone’s mind. Yet, the information 
being relayed from the U-2s to the 
American intelligence community was 
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When the U-2 went back into production as the TR-1A, two dual-control trainers were ordered as TR-1Bs. Originally delivered in overall Insignia White, the aircraft have since been 


and modifications. (Lockheed) 



























boom protruding from the nose. (Lockheed) 


invaluable. Long-range defense plans were 
being influenced by what the cameras and 
sensors aboard the U-2s were seeing. 

It all came to an end on May Day 
1960, when Francis Gary Powers was 
knocked out of the Soviet sky. 

To this day, a great deal of confusion — 
real or fabricated — exists as how Powers’ 
U-2 (variously identified as USAF 56- 
6693, CIA Article 361, or NASA 360) was 
shot down. Powers recalled “a yellow- 
orange glow to the rear of the aircraft” 
before it fell out of control, beginning to 
come apart as the plane plummeted toward 
earth. Heading down over Sverdlovsk, 
Powers had his doubts about the ejection 





ee: 


Finished in overall black with very large USAF markings, U-2 56-6722 is seen with dive brakes open and flaps fully down as it descends. Note the large white and red instrumentation 


system and elected to manually extract 
himself from the aircraft. The U-2 became 
more uncontrollable as it began tearing 
itself apart through a series of G-inducing 
maneuvers, and Powers was momentarily 
trapped in his harness and environmental 
fittings before being able to manually free 
the canopy and get out of the plane. 

There has been various speculation that 
Powers’ aircraft suffered a massive engine 
failure or was the victim of a “shotgun 
scatter” of SA-2 SAMs. The Russians had 
obviously grown tired (as well as being 
embarrassed) of the continuing overflights 
and were able to predict the American 
flight plan with a fair degree of accuracy. 





oe 


It appears most likely that Powers was 
downed by a concentrated barrage of 
SAMs, but this is speculation and will 
probably not be verified for years to come. 

With the downing of Powers, US spy 
efforts were thrown into the world spot- 
light and were received none too favor- 
ably. U-2 operations were cut back and 
Soviet Union overflights suspended. The 
CIA knew that one of their aircraft would 
eventually be lost but the actuality of the 
event struck them hard. Powers was put 
on public trial in the Soviet Union and the 
worldwide publicity was especially dam- 
aging to the United States. The amount of 
data on what was going on inside the 























U-2R in flight over the Mojave Desert. Although appearing similar to the earlier U-2s, the U-2R was a completely different aircraft. (Lockheed) 
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NASA obtained two ER-2s for surveying the earth’s resources — including water resource evaluation, land use development, disaster assessment, and stratospheric sampling. (Lockheed) 


Soviet Union dropped by 90 percent. 
Powers was sentenced to jail but, after two 
years, was traded for Soviet spy Rudolf 
Abel — a trade which was definitely in 
favor of the Russians. 

The Powers incident did not spell an 
end to U-2 operations: The missions took 
a different form. Overflights of Cuba 
proved that the Russians were building up 
a missile force on that island nation, 
resulting in another international incident. 

By 1962, most of the U-2 flights had 
been taken over by the USAF — dropping 
many of the CIA operations completely. 
In other areas, the CIA continued to oper- 
ate the U-2 unopposed. 

In Taiwan, the CIA and the Nationalist 
Chinese conducted overflights of China 
which produced valuable information but 
also resulted in a number of U-2s being 
lost to enemy action. 

U-2s continued to operate in many parts 
of the world on vital intelligence gathering 
missions but the number of aircraft was 
constantly decreasing due to accidents and 
operational losses. At this point, there is no 
way to tell how many of these losses were 
due to enemy fighters or SAMs. 

By 1965, the USAF and CIA realized 
that the U-2 was still vital to the defense 
program but that airframes had dwindled 
making the program not viable. Kelly 
Johnson, Ben Rich, and Fred Cavanaugh 
developed a new version of the aircraft, the 
U-2R, to satisfy the need for more U-2s. 
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The new aircraft was developed in 
much the same manner as the first U-2. 
The Skunk Works kept security very tight 
and of the first twelve production aircraft, 
six went to the USAF and six went to the 
CIA. The exact number of U-2Rs con- 
structed is not known but is thought to be 
around two dozen. Some of these planes 
have been lost in operational incidents. 
One damaged U-2R was rebuilt into a 
dual-control U-2RT. 

The first U-2R was flown by Lockheed 
test pilot Bill Park on 28 August 1967, and 
the aircraft quickly went into production. 
The cockpit was about 45 percent larger, 
meaning that pilots could wear the more 
comfortable Dave Clark pressure suits and 
have more room in which to operate. 
Using the same J75-P-13B powerplant, the 
U-2R could utilize the engine’s full 17,000 
pounds of thrust since the earlier models 
had been thrust limited to minimize fatigue 
to their less sturdy airframes. 

The U-2R is larger than previous U-2s. 
The wingspan increased from 80 to 103 ft, 
allowing an increase in payload. The fuse- 
lage is about one-third larger than earlier 
U-2s, allowing for the carriage of increased 
camera and sensor packages along with 
new countermeasures systems. The U-2R 
can carry almost 3000 gallons of fuel inter- 
nally in the wing, compared to the earlier 
model’s ability to lift 1320 gallons internal- 
ly. The U-2R also incorporated many new 
advances in aerodynamics that had taken 


place since the early 1950s. Its fuselage is 
more aerodynamically streamlined, result- 
ing in greater efficiency. The outer portions 
of the wings are capable of being manually 
folded, thus allowing the aircraft entry into 
narrow hangars. 

When the first U-2 went aloft, it car- 
ried the civil registration N803X — signi- 
fying its assignment to the CIA. The U- 
2R-2R test program was somewhat abbre- 
viated so that the first aircraft off the line 
could be dispersed to Taiwan for Chinese 
overflights to Bien Hoa, Vietnam, to gath- 
er information on the North Vietnamese. 

Two U-2Rs flew nonstop to Taiwan 
where they had small Nationalist 
Chinese insignias painted on their air- 
frames, and began operating over 
Communist China. This program operat- 
ed quite successfully from 1968 to 1974 
when the US government forged closer 
ties with the mainland government. 

USAF U-2Rs were used to gain post- 
strike intelligence in Vietnam and gather 
communications intelligence (COMINT) 
from enemy radio signals. During these 
operations, at least two U-2Rs were 
destroyed, thus reducing the USAF’s already 
small fleet. With the fall of South Vietnam, 
U-2Rs continued operations from Thailand 
until finally being withdrawn from that 
nation in 1976 and sent on to other projects. 

One of the most interesting projects 
involving a U-2R was the operation of a 
CIA aircraft off the USS America during 





November 1969. Highly classified at the 
time, results of the tests were later 
released. Bill Park undertook the flights to 
demonstrate the U-2R’s ability to operate 
from an aircraft carrier. Park had been an 
Air Force fighter pilot with no previous 
carrier experience so he went to Pensacola 
for carrier training in a T-2B Buckeye 
trainer. The catapult shots from the carrier 
were an experience to the skilled test pilot. 
“Td never seen anything like a cat-shot in 
my life,” Park later remembered. 

Tests showed that there was little 
problem bringing the U-2R aboard the 
America, and a tail hook had been added 
to the rear fuselage and this became a fair- 
ly standard modification for other U-2Rs. 
The folding outer wing panels allowed the 
U-2R to be positioned on the carrier’s ele- 
vators for trips down below to the hangar 
bay. “The U-2R demonstrated good wave- 
off characteristics and I felt at the time 
that landing could be made without a 
hook. We required very little special han- 
dling,” recalled Park. 

The US Navy was also showing inter- 
est in the U-2R as a platform for detecting 
enemy submarine activities from high alti- 
tude and great distances. Two CIA U-2Rs 
were assigned to the Navy in 1973 to test 
the advanced equipment needed for such 
operations. Initially operating from the 
CIA’s North Base at Edwards AFB, a 








number of test missions were flown up and 
down the California coast with at least one 
of the U-2Rs wearing US Navy markings. 
The program proved to be successful but 
was not continued. At one time, Lockheed 
even made a study for the Navy on fitting 
the U-2R with a Condor anti-shipping mis- 
sile. If this program had been carried 
through, the U-2R would have been the 
first variant of the type to be armed. 


In 1976, the USAF decided to consoli- 
date its U-2 and SR-71 operations at Beale 
AFB — which allowed for a more effi- 
cient marshaling of activities by the two 
types of intelligence gatherers. 

With just a few original “short wing” U- 
2s still operational and a small number of U- 
2Rs in the inventory, the USAF was looking 
for supplemental aircraft. At this time, it was 
thought that remotely piloted vehicles 





This TR-1A was rolled out for the press at Plant 42 and the high-angle view emphasizes the craft’s huge wing and glider- 


like shape. (Lockheed) 


























The U-2R/TR-1A series of aircraft were designed to carry interchangeable noses that could house a variety of different equipment to fulfill the particular mission the aircraft was flying. (Lockheed) 
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This view shows the differences between the U-2C (background) and the ER-2 to advantage as the planes circle over San Francisco. The U-2C was retired to a museum shortly after the 
photo was taken. (M. O'Leary) 
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Two ER-2s undergoing maintenance at the NASA Ames facility. (Lockheed) 


(RPVs) would take of the place of manned 
intelligence gatherers. Boeing, Ryan and 
several other companies developed 
advanced concepts and prototype RPVs, but 
the aircraft suffered from early teething 
problems. Lockheed had proposed an RPV 
variant of the U-2R, and as interest in the 
RPV program (later to be called unmanned 
aerial vehicles, UAVs, and achieving a great 
deal of success when using much smaller 
airframes and sensor packages) waned with- 
in the USAF, Lockheed was in an ideal posi- 
tion to promote a new variant of the U-2R: 
The TR-1A. 

Fortunately, the tooling and jigs for the 
U-2R production line had been carefully 
stored away rather than scrapped. A U-2R 
was pulled from operations and converted 
to a test bed for the new aircraft. The TR- 
1A designation stood for Tactical 
Reconnaissance and both Lockheed and the 
military were glad to get rid of the U-2 stig- 
ma. Johnson recalled that General David 
Jones stated, “We have to get the U-2 name 
of that plane. We’ Il call it the TR-1.” 

As usual with these types of aircraft, con- 
tract negotiations were carried on in secrecy 
but the USAF and Lockheed announced on 
16 November 1979 that a contract had been 
awarded to put the plane into production. 
Once again, Plant 42 at Palmdale, California, 





was chosen as the assembly site for the TR- 
1A and tooling was removed from long-term 
storage at Norton AFB. 

The original contract called for the 
production of 35 aircraft including two 
dual-control TR-1Bs and two NASA ER- 
2s. The first ER-2 was flown on 11 May 
1981 and effectively became the proto- 
type for the series (since the first actual 
TR-1A did not fly until 1 August of the 
same year). Lockheed and the USAF actu- 
ally put some fanfare into the production 
of the new aircraft by inviting the press to 
the initial rollouts. 

Looking a great deal like the U-2R, the 
TR-1 was immediately identifiable by 
giant “super pods” carried on the wings. 
The pods allowed for the carriage of more 
sensors, ideal for the plane’s mission as a 
battlefield reconnaissance platform. The 
TR-1A carried the Hughes Advanced 
Synthetic Aperture Radar System that 
allowed a “look” into enemy territory at 
distances over 50 miles. The intelligence 
gathered by the aircraft could give NATO 
battlefield commanders immediate 
knowledge on enemy movements. 

The TR-1As were optimized for the 
Precision Emitter Location Strike System 
(PLSS) mission which involved several 
orbiting TR-1As to gather and correlate 





transmissions and emissions from enemy 
equipment, and provide precise target 
information for attack aircraft or ground 
forces. However, the complexity of this 
program and the threat to the TR-1As 
from enemy aircraft eventually caused the 
PLSS role to be shelved. 

In order to optimize the TR-1A’s 
NATO mission, the 17th Reconnaissance 
Wing and 95th Reconnaissance Squadron 
were formed during late 1981. RAF 
Alconbury was chosen as the site for the 
new unit, and the first TR-1A arrived at the 
British base on 12 February 1983. The 
USAF eventually hoped to have as many 
as 18 TR-1As stationed at the field but the 
collapse of the Soviet Union and budget 
cuts completely changed the intelligence 
gathering mission. Original funding for 35 
aircraft was apparently reduced to 24 air- 
craft, the second ER-2 which rolled out of 
the Palmdale hangar in mid-1989 saw the 
end of production and tooling was once 
again stored. Today, U-2Rs are active in 
the many hot spots that keep cropping up 
around the globe, providing vital intelli- 
gence. Currently, several U-2Rs have been 
placed in storage but the U-2 series of air- 
craft has a habit of coming back so it 
would not be wise to say that any portion 
of the U-2R program is completely over. ¢ 
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Developed in incredible secrecy by the Skunk Works, the 
Lockheed F-117A has proven to be one of the most 
cost-effective weapons in the United States Air Force inventory 


BY MICHAEL O’LEARY 


PHOTOGRAPHY BY LOCKHEED/ERIC SCHULZINGER AND DENNY LOMBARD, USAF, 
: AND MICHAEL O’LEARY 


CUTAWAY DRAWING COURTESY LOCKHEED/JIM SPEAS © 
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uring the 1980s, one of the most overworked buzz words to enter the daily American vocabulary was 

“stealth.” Newspapers and magazines speculated endlessly on new types of “stealth” aircraft being secretly 

developed for the military while stealth was also a big feature of the massive “Star Wars” program. 
However, little was actually known by the general public about the science of stealth (the term would become so 
popular that Chrysler would give the name to its new sports car). 

Stealth, or low observable (LO), technology has caused a major rethink of most important military programs as well as 
contemporary in-field tactics. Reduction of the radar, infrared, acoustic, ultraviolet, and visual signatures of combat aircraft 
will render many anti-aircraft systems either useless or much less effective. This will mean a dramatic increase in survivabili- 
ty of combat aircraft and LO will also allow the planes and their crews to complete their missions much more effectively. 

LO will have to become a major consideration in any new military program and how LO technology will be 
incorporated into the design, and to what level, will have to be part of the design trade studies. LO technology can- 
not be added as an afterthought to a new aircraft design and, to achieve maximum benefit, LO must be incorporat- 


During the day, the 
a Cae earl 
Tonopah appeared 
to be a ghost town 
but it came alive at 
Cit ta BLN 
OPC CL 
OOM ae Li cls 
sunset. With the 
COMERS er (el nels 
eRe Ce 
flights were able to 
take place during 
daylight hours. . 
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Test drop of a GBU-27. Note the pods under the wing carrying cameras and recording equipment. In a government report released in June 1992, it was revealed that the F-117A can 
almost fly itself using a combination of mission planning computers and an electronic data transfer module that integrates the aircraft's navigation and flight controls into a fully auto- 
mated flight management system. A combination of the mission program, autothrottle, and autopilot permits hands-off flying through several turning points, altitude changes, and air- 
Speed adjustments. The system maneuvers through threats to within visual range of the target area. It allows the pilot to focus on the Stealth Fighter's primary mission: Weapon deliv- 


ery. Once within sensor range of the target, the pilot may resume control of the aircraft, guided by infrared video imagery. 


ed as part of the initial concept of the 
craft. No feature of the aircraft can be 
designed without careful consideration of 
its impact on the signatures of the aircraft. 
LO technology has major impacts on 
the design of the vehicle down to as fun- 
damental a level as the basic planform. 
Shaping, an integral part of LO design, 
will be a prime driver in developing the 
basic planform configuration. While LO 
design and good aerodynamic design may 
complement one another in some aspects, 
in others they are in conflict. The differ- 
ences between good LO design and good 
aerodynamic performance are especially 
important for the Navy (Lockheed’s 
navalized F-22 is a good example), 
because its aircraft must be able to takeoff 
and land on a carrier deck. Navy aircraft 
are lagging in LO development and engi- 
neers are giving lots of study to combine 
LO with the Navy’s unique requirements 
(the A-12, a virtual flying delta, would 
have pioneered naval stealth but the pro- 
gram was canceled due to budget overruns 
and other political problems). 
Radar-absorbing structures (RAS) and 
radar-absorbing materials (RAM) have 
been used extensively on existing LO air- 
craft. In many cases, RAS and RAM are 
parasitic materials that can add weight and 
sometime degrade overall performance — 
especially important features for carrier- 
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based aircraft. The Navy is currently 
working to develop RAM and RAS 
designs that are compatible with the cor- 
rosive marine environment. 

Another major area of combat aircraft 
development is sensor design and integra- 
tion. Modern military aircraft are flying 
sensor platforms. These are radar, in- 


SPECIFICATIONS 
F-117A NIGHT HAWK 
Span 43 ft4 in 
Length 65 ft 11 in 
Height 12 ft 5 in 
Wing Area 913 sq ft 
Empty Weight 29,500 Ib 
Max Weight 52,500 Ib 
Max Speed High subsonic 
Ceiling Classified 
Range Classified 
Powerplant Two General Electric 
F404-GE-F1D2 of 
10,800 Ib st each 


frared, and radio sensors for navigation, 
communication, identification, weapons 
delivery, and electronic countermeasures. 
In most cases, these sensors rely upon 
active emissions to perform their mission. 
Active emissions are incompatible with 
the stealth operations of an aircraft. New 
passive techniques for sensor use are ur- 


gently required. Equally important, the 
sensors are prominent contributors to the 
signature of the aircraft. New low-signa- 
ture sensors must be developed and em- 
ployed on new LO aircraft designs. 

As can be seen, the development of 
new LO aircraft is very complex business 
and, thus, it can also be seen what an 
amazing success was achieved with the 
Lockheed F-117A. The first F-117A flight 
was in June 1981, only 31 months after 
the full-scale development contract was 
awarded. Lockheed began making deliv- 
eries in 1982, and the aircraft achieved 
operational capability in October 1983 — 
less than five years after go-ahead, a re- 
markable achievement. In operational 
service with the 37th Tactical Fighter 
Wing, the F-117A has not only proven its 
outstanding performance but has also 
established the best safety record of any 
modern USAF jet combat aircraft. 

The aircraft were based at the secret 
Tonopah test range and only flew at night 
to avoid any possible sighting. However, 
as training demands grew, it was neces- 
sary to begin flying the aircraft in the day- 
light and part of the process of “going 
public” with the F-117A during April 
1990 was the transfer of the Stealth 
Fighter fleet from Tonopah to the 37th 
Fighter Wing’s new home at Holloman 
AFB, New Mexico. The move took two 








months and was completed during July 
1992. However, on 4 August of that year, 
an F-117A piloted by Capt. John B. Mills 
crashed shortly after taking off for a night 
mission from Holloman. The F-117A, 
which appeared to have a fire in the en- 
gine bay, went down in a sparsely popu- 
lated area and a trailer suffered some 
minor damage. Capt. Mills ejected from 
the stricken plane without injury. Mills 
was assigned to the 416th Fighter 
Squadron and transferred to the F-117A 
from A-10As. At the time of the accident, 
Mills had recorded 1572 hours of flight 
time. The remains of the aircraft were 
declared a “national security area” while 
investigators inspected the wreckage and 
attempted to discover the cause of the 
accident. The 37th Fighter Wing is com- 
posed of the 415th, 416th, and 417th 
Fighter Squadrons. 

This accident brought to four the num- 
ber of F-117As lost in crashes. A prototype 
vehicle was destroyed at Tonopah, while 
an F-117A went down near Bakersfield, 
California, on 11 July 1986, and a third 
accident took place at Nellis AFB on 14 
October 1987. Two fatalities resulted from 
the second and third crashes. Despite these 
accidents, the craft enjoys an excellent 
safety record — especially considering the 
aircraft is radical, that most of the training 


was done in single-place aircraft at night, 
and that the F-117A Night Hawk has been 
heavily employed in combat operations. 

The lineage of the F-117A can be 
traced back to 1974 when a proposal was 
sent out by the Defense Advanced Re- 
search Projects Agency (DARPA) to major 
American aeronautical concerns to devel- 
op studies for a fighter aircraft that would 
have significantly reduced radar visibility. 
As a point of interest, Lockheed was not 
asked to participate in the program since 
the company had not built a fighter since 
the F-104 Starfighter. 

By 1974, Ben Rich, then deputy to 
Kelly Johnson at the Skunk Works 
(Lockheed Advanced Developments Pro- 
jects), found out about the program. Rich 
knew that the magnificent SR-71 Black- 
bird incorporated significant LO technol- 
ogy and petitioned the Central Intelli- 
gence Agency to discuss SR-71 LO capa- 
bilities so that Lockheed could get in on 
the project. Rich and the Skunk Works 
knew they had the capability to create the 
requested aircraft but they had to fight to 
get in on the program. 

Utilizing advanced computer programs, 
software engineer Denys Overholser and 
retired Lockheed mathematician Bill 
Schroeder created a new program called 
ECHO I. According to Lockheed, “ECHO 


I was born in the creative insight of 
Schroeder, who revisited a century-old set 
of mathematical formulas originally de- 
rived by Scottish physicist James Clerk 
Maxwell and refined by turn-of-the-centu- 
ry German electromagnetics expert Arnold 
Johanes Sommerfeld. These calculations 
predicted the manner in which a given geo- 
metric configuration would scatter (or 
reflect) electromagnetic radiation. 

“Russian physicist Pyotr Ufimtsev had 
taken this early work a step further, devel- 
oping a more simplified approach that con- 
centrated on electromagnetic currents at 
the edges of geometric shapes. The Max- 
well, Sommerfeld, and Ufimtsev equations 
were available to anyone but had been 
considered too cumbersome to be applied 
to anything but simple geometric forms. 

“Lockheed’s breakthrough was 
Schroeder’s concept of reducing the com- 
plex shape of a traditional aircraft to a 
finite set of two-dimensional surfaces that 
could be reasonably analyzed using these 
calculations. The result was ‘facetting’ — 
creating a three-dimensional aircraft, not 
out of smooth, gracefully curved surfaces, 
but out of a collection of flat panels.” 

This complex history led to the devel- 
opment of ECHO I and a model was built 
to test the theory. Lockheed quickly found 
that the radar cross-section of the model 
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A full-size mock-up of the F-117A was constructed entirely out of wood in one of the Burbank hangars. 


was much less than any other aircraft. 
DARPA was impressed with the result 
and awarded Lockheed the contract in 
April 1976 under the designation Have 
Blue. Secrecy was the key word to devel- 
op this new technology and the number of 
people directly in on Have Blue was kept 
small. In order to have security as tight as 
possible, administration of Have Blue was 
transferred from DARPA to the Special 
Projects Office of the USAF. 

Lockheed built two flying prototypes 
of Have Blue aircraft to prove that the 
technology would work in the air — and it 
did. The performance of the two strange- 
appearing Have Blue aircraft led to Lock- 
heed receiving a contract on 16 November 
1978, for an aircraft that would become 
known as the F-117A Stealth Fighter (and 
later named Night Hawk). 
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Going back to the early traditions of 
aviation, Skunk Works employees built a 
full-size mock-up of the F-117A in wood 
to check out placement of equipment and 
systems, and test the overall concept. 
Wind tunnel and LO test models were built 
and, in the finest Lockheed tradition, the 
program moved ahead very quickly. The 
first five aircraft would be test vehicles 
(departing from tradition, there was no 
XF- or YF-117A aircraft) and changes 
would be incorporated directly into aircraft 
on the production line as the test airplane 
accumulated flight hours. The production 
line was in aclosely guarded Burbank 
hangar and completed aircraft were disas- 
sembled and loaded into Lockheed C-5 
Galaxies at night for transport to Groom 
Lake and the Tonopah test range. 

Just 31 months after program start, the 













































































































































































first complete F-117A was test-flown by 
Hal Farley of Lockheed. The aircraft, seri- 
al 780, was initially finished in a desert 
camouflage scheme to help distort the air- 
craft’s lines since early testing would be 
done in daylight. It was then decided that 
the first five test aircraft would be finished 
in overall gray, but then the USAF dictat- 
ed that all F-117As would be overall 
black, like the SR-71 and U-2R. The ever- 
practical Ben Rich commented, “We paint- 
ed them black because the TAC comman- 
der wanted them black. The Skunk Works 
plays by the Golden Rule: He who has the 
gold sets the rules! If the General had want- 
ed pink, we’d have painted them pink.” 
While flight testing was going on, the 
USAF faced the complex creation of an 
operating infrastructure to support the F- 
117A. New buildings and hangars had to be 





erected at Tonopah, pilots and mechanics 
had to be chosen, and all the thousands of 
tasks to create a fighter wing had to be 
undertaken — all in secrecy. The chosen 
pilots all became “Bandits” — their call sign 
followed by an assigned number. The new 
unit, the 4450th Tactical Group (a vague 
title that could have been almost anything) 
was commissioned on 15 October 1979. 

As more aircraft came from the pro- 
duction line, flight training increased and 
was augmented by LTV Corsair IIs and 
Northrop T-38 Talons. There was no two- 
seat TF-117 nor was there a simulator, so 
each first flight was probably a real thrill 
for the pilots involved — especially since 
the majority took place after sunset! 

The Tonopah Test Range was an ideal 
place to conduct F-117A testing and train- 
ing since it was a considerable distance 
from anything! The early days at the base 





were primitive, but in fairly short order each 
F-117A had its own hangar, and living and 
recreational facilities greatly improved for 
the people stationed at the base. 

Initial operational capability was 
achieved during October 1983 and the 
F-117 fleet never looked back. The exis- 
tence of the F-117A was made public on 
10 November 1988, and the 4450th TG 
because the 37th Tactical Fighter Wing on 
5 October 1989. The aircraft made its 
combat debut over Panama on 20 Decem- 
ber 1989, and the F-117A was officially 
unveiled to the press and the public on 21 
April 1990 at Nellis AFB. 

The designations in the F-117A pro- 
gram are a bit complex. As the numbers of 
aircraft coming off the production line 
increased, squadrons or “units” were 
formed at Tonopah. For example: P-Unit at 
Nellis, flying A-7s became the 445 1st Test 


Squadron. Q-Unit was the 4452nd Test 
Squadron and nicknamed “Goatsuckers.” 
I-Unit was created in July 1983 and 
became the 4450th Test Squadron, the 
“Nightstalkers.” Z-Unit turned into the 
4453rd Test and Evaluation Squadron in 
October 1985, nicknamed “Grim Reapers.” 

When the 4450th TG stood down and 
became the 37th Tactical Fighter Wing 
(later changed to the 37th Fighter Wing), 
the units became the 415th Tactical Fighter 
Squadron “Nightstalkers,” 416th TFS 
“Ghostriders,” and 417th TFS “Bandits.” 

Considering the importance of the F- 
117A to national security, the price of the 
aircraft can be considered a bargain—the 
average fly-away unit cost for the 59 F- 
117As built was $42.6 million and each 
aircraft was delivered on time and within 
budget. The final F-117A was delivered to 
the USAF on 12 July 1990 in a special cer- 
emony at Plant 42, Palmdale, California. 
At the ceremony, Ben R. Rich commented, 
“Not only was the F-117 done quickly, it 
was done at low cost. At the same time we 
applied breakthrough stealth technology, 
we used proven components from other 
aircraft to reduce cost and risk — General 
Electric F404 engines, F-16 flight control 
computers, F-18 cockpit displays, and 
many others. Total Air Force development 
cost to date is very low compared to other 
modern day fighters — less than $2 bil- 
lion. And the average unit flyaway cost for 
the 59 production aircraft is only $42.6 
million including all government fur- 
nished equipment — very favorable com- 
pared to other fighters. 

“We built the F-117 at two a season, 
eight airplanes per year, and achieved a 78 
percent learning curve. The total produc- 
tion program, by the way, was fixed price 
and we did not lose any money. In addi- 
tion, the Skunk Works guaranteed range, 
radar cross section, and bombing accura- 
cy. And thanks to the hard work of many, 
we met all our guarantees. 

“But the bottom line has been the out- 
standing performance of the F-117 in serv- 
ice with the Tactical Fighter Wing. Their 
highly motivated pilots and crewmen have 
set new standards for fighter readiness, 
reliability, maintainability and safety. The 
unit has consistently received superior rat- 
ings in operational readiness inspections. 
They have won the TAC commander’s 
award for top performance in aircraft 
maintenance, and they have the best safe- 
ty record of any modern jet fighter. 

“And so today, we complete a chapter 
in the F-117A story with the delivery of the 
final aircraft. But in many ways it is still 
just the beginning. The 37th is now at full 
strength and just beginning to be fully uti- 
lized in a high leverage, integral unit within 
the Tactical Air Command. And we are 
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The morning sun highlights the F-117A’s faceted structure which gives the aircraft its “invisibility.” 


keeping the F-117 at the technology fore- 
front through a weapon system improve- 
ment program currently underway. These 
and future upgrades will ensure the F-117 
remains effective well into the 21st centu- 
ry. The F-117A has set the benchmark for 
low observable technology. All future air- 
craft will incorporate some level of this 
technology. The nation’s investment in this 
highly successful program has been a 
defense dividend that has yielded a peace 
dividend for all of us which will continue 
for many years to come.” 

Little did Ben Rich realize that Saddam 
Hussein would invade Kuwait less than a 
month later — on 2 August 1990. When 
diplomatic activity failed to oust Iraqi occu- 
pying forces, President Bush ordered 
Operation Desert Shield to begin on 7 
August. On 19 August, 21 F-117As left 


Tonopah and overnighted in Langley, 
Virginia. The next day, 18 F-117As (three 

of the originally dispatched aircraft had been 
spares) continued their trip to King Khalid 
Air Base in Saudi Arabia — an area not 
unlike Tonopah. The well-quipped base was 
ideal for F-117A operations. Further F-117A 
reinforcements arrived on 4 December when 
18 more F-117As touched down at King 
Khalid Air Base. 

The United Nations set 15 January 
1991 as the deadline for Iraqi withdrawal 
and when that did not occur, F-117As went 
into action. At 0251 hours on 17 January, 
415th TFS F-117As hit selected high-value 
targets. Major Greg Feest started Operation 
Desert Storm when he dropped a 2000 Ib 
guided weapon on a radar operations center 
65 miles southwest of Baghdad while other 
F-117As struck important targets. Since the 





F-117As were “unseen,” the enemy blindly 
fired thousands of anti-aircraft weapons 
into the night sky. 

A Lockheed statement makes the 
importance of the F-117A in Operation 
Desert Storm apparent, “On Day One of 
the war, only 36 Stealth Fighters (less than 
2-1/2 percent of the UN Coalition’s tactical 
assets) were in the Gulf Theater, yet they 
attacked 31 percent of the 17 January tar- 
gets. During the first 24 hours, 30 F-117As 
struck 37 high-value targets, inflicting 
damage that collapsed Saddam Hussein’s 
air defense system and all but eliminated 
Iraq’s ability to wage coordinated war. The 
concept of modern air warfare had been 
changed forever. As the 43 nights of Desert 
Storm continued, the only manned aircraft 
routinely sent into the dangerous airspace 
over Baghdad was the F-117A.” 
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Eight more Stealth Fighters arrived on 
26 January, giving an overall strength of 42 
aircraft. The planes traveled all over Iraq, 
destroying difficult targets and rendering 
the enemy’s military capabilities useless. 
The first group of Stealth Fighters returned 
to the United States and a huge reception at 
Nellis AFB on | April 1991. The 37th had 
covered itself with glory and had fully 
proven the concept of stealth combat air- 
craft. Lt. Col. Ralph Getchell, commander 
of the 415th Tactical Fighter Squadron, 
stated “The CNN film couldn’t do justice 
to the incredible spasm of air defense they 
(Iraq) launched that night. I knock on wood 
several times a day, so far none of our air- 
craft has received a scratch. The guys have 
been magnificent, not one has broken off 
attack because of air defenses. Suddenly, 
all of our detractors have learned that you 
call Team Stealth if it absolutely, positively 
has to taken out overnight.” Col. Al 
Whitely, commander of the 37th, com- 
mented on the night’s mission as “just a 
leisurely drive through Baghdad.” 

Chief of Staff of the Air Force, General 
Tony McPeak, commented on the raid, “I 
don’t know where you were on the evening 
of 16 January, here in Washington — the 
early morning of 17 January in Baghdad. If 
you were like me, you were home watching 


Artist concept of navalized F-117N. 
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TV. CNN reporters in the Rashid Hotel 
were out on the balcony reporting that they 
couldn’t see anything up in the sky and that 
was an accurate report. The Iraqis were 
seeing the same thing. They were seeing a 
situation that we had been showing them 
since August. AWACS aircraft on our side 
of the Saudi border were looking in to keep 
track of what the Iraqi air force was doing. 
They were accompanied by aircraft in what 
we call combat air patrols, or CAPS. These 
are F-15 interceptors up there to protect 
AWACS and to react to any attack out of 
Iraq. As I say, these AWACS’ orbits and 
these CAP points had been there for 
months, and something the Iraqis were 
used to seeing. 

“Here, General Schwarzkopf exer- 
cised a brilliant bit of air deception be- 
cause south of there, and just beyond the 
radar warning capabilities of the Iraqi 
radars, our attack aircraft were forming up 
in orbits with tankers so that they were 
able to top off their fuel at the last moment 
before heading on into the target area. 

“Here’s what was really happening. 
Our stealth aircraft, low observable air- 
craft, which these Iraqi radars could not 
see, jumped off at H-Hour, actually slight- 
ly before H-Hour, and blinded the Iraqi 
early warning system by knocking out 












A 37th FW F-117A lifts off from Tonopah. Note the Stealth Fighter hangars in the background. The House authorized $32.3 million ($31 million more than requested) to redesi 
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ign the F- 


117A’s exhaust system to eliminate fuel leaks, complete the consolidation of automatic test equipment, enhance the mission planning system, and improve communications. 


these radars, and then proceeded on into 
Iraq to work on the rest of the strategic tar- 
gets — principally the command and con- 
trol apparatus, the fighter defense direction 
system, and so forth. They were accompa- 
nied, in this instance, by the Tomahawk 
missiles being fired off by the Navy out in 
the Persian Gulf, the so-called T-LAM. 

“T think we achieved tactical surprise, 
at least the CNN reporters in the Rashid 
Hotel were on the balcony reporting that a 
nearby telecommunications building was 
being attacked. That also was an accurate 
report. Having opened up the gateway 
then, other strike packages rushed 
through, and we hit very hard — this was 
a massive attack in the very beginning 
moments of the war. We attacked all of 
the strategic targets that I’ve spoken of, 
the electrical power, communications, air 
defenses, and so forth. It was a very heavy 
attack, very precisely delivered. In my 
judgment, the Iraqi air force never recoy- 
ered from the opening attack. We took the 
initiative at the beginning, and we held it 
throughout the rest of the war period. 

“The F-117s attacked 31 percent of the 
targets that were attacked on day one... 
they did all the work — they and the 
T-LAMs — in the heavily defended down- 
town Baghdad area...as far as we know, 


it’s never been tracked by any Iraqi radar. 
It has certainly never been touched by bul- 
lets or SAMs or anything else. We operat- 
ed for 43 days with this aircraft complete- 
ly invulnerable, so far as we know...never 
touched by target defenses. 

“With the combination of stealth and 
precision attack capability in the 117, we 
were able to attack targets very discreetly. 
We did not carpet bomb downtown Bagh- 
dad. As a matter of fact, it’s obvious to 
anyone who has been watching on televi- 
sion, the pictures of Baghdad neighbor- 
hoods untouched, people driving around, 
walking around on the sidewalks and so 
forth. We took special care to make sure 
that we attacked only military targets, and 
we attacked them quite precisely. Air 
crews were informed to bring home ord- 
nance if they weren’t sure they were 
locked to the right targets. We made very 
few mistakes. I’m quite proud of the fact 
that we achieved high levels of destruc- 
tion against military targets with mini- 
mum collateral damage. 

“As I say, there were several audibles 
called. Things didn’t proceed precisely 
according to our pre-canned script. This is, 
perhaps, the thing that hurt us the worst. 
This was certainly the poorest weather in 
14 years in the Baghdad and Kuwait area. I 


say 14 years because we in the Air Force 
only have 14 years of good climatological 
data. Maybe this is the worst weather in 
100 years, for all we know. It was at least 
twice as bad as predicted. As a conse- 
quence, we lost a lot of targets, especially 
to the 117, where low clouds prevented 
them from acquiring the target, and they 
simply brought the munitions home.” 

A Lockheed spokesman brought home 
the effectiveness of the F-117 by stating, 
“Imagine if an undetected enemy flew into 
airspace over Washington, DC, and in one 
night attacked the White House, Capitol, 
and the Pentagon; the headquarters of the 
CIA, DIA, and FBI; the Federal Commun- 
ications Center plus the headquarters of 
AT&T, MCI and Sprint; Andrews, 
Bolling, and Langley Air Force Bases; 
Fort Belvoir, Myer, and McNair; several 
Potomac River bridges and a couple dozen 
more of the nation’s most essential mili- 
tary, political, and industrial sites.” 

Perhaps Ben Rich summed up the 
Skunk Works and Team Stealth spirit 
when he commented to employees at the 
rollout of the final F-117 by stating, “you 
have given the Lockheed Skunk Works 
another kudo in the tradition of the U-2 
and the SR-71. Let the nation know we are 
ready to do it again.” ° 
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LIGHTNING 


n 23 April 1991, the Lockheed 

oO 22 won a hard-fought battle 

0: the Northrop YF-23 to give 
the US Air Force a futuristic air supremacy 
combat jet for the next century. The an- 
nouncement of the Lockheed, General 
Dynamics (since purchased by Lockheed), 
and Boeing winning design ended nearly 
five years of competition for the lucrative 
military contract, said to be one of the 
largest ever awarded by the Department of 
Defense. The advanced tactical fighter is 
intended to replace the Air Force’s F-15. 

At the time of the announcement, the 
plan called for buying 648 aircraft at a cost 
of approximately $93 billion over the life 
of the contract (since the collapse of the 
Soviet Union and the down trend in defense 
spending, the exact number of F-22s to be 
built remains open). The F-22 represented 
one of two proposed designs that were 
under construction for the contract. 

Pratt & Whitney designed the F119 
engine which is integrated into the F-22. 
The F-22 selection was the culmination of 
an extensive demonstration and validation 
phase of development begun in October 
1986 with 54 months of competition. 

The Air Force evaluated the two com- 
peting contractor proposals, and both met 
the Air Force requirements. Either of them 
could have been chosen, then-Air Force 











The Lockheed 
F-22 Lightning II 
promises to become the 
United States 
Air Force's 
main fighter for the 
21st century 
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Secretary Donald B. Rice said in announc- 
ing the winning contract. However, in 
evaluating the engine and airframe propos- 
als, one combination “clearly offered bet- 
ter capability with lower cost, thereby pro- 
viding the Air Force with best true value,” 
Rice stated. 

One of the Air Force requirements for 
the new fighter (refered to during the test- 
ing phase as ATF) was the incorporation 
of stealth technology. As demonstrated in 
Desert Storm by the F-117A, stealth-like 
characteristics reduce the opponent’s abili- 
ty to find and engage aircraft from the air 
or ground. 

In addition to stealth capabilities, the 
F-22 features supercruise and advanced 
avionics in a highly maneuverable fighter, 
enabling it to penetrate and fight in high- 
threat environments worldwide. Super- 
cruise allows the aircraft to reach super- 
sonic speeds without using afterburners. It 
also has designed-in reliability, maintain- 
ability and productivity to ensure its attrac- 
tiveness to those who must maintain and 
supply parts for the aircraft. 

The F-22 is intended to replace the F- 
15. The F-15s are “outstanding aircraft and 
they swept the skies in Desert Storm. 
However when the ATF is first deployed, 
the F-15s will be over 25 years old,” Rice 
stated at the announcement of the contract. 
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However, the into-service-date of the F-22 
has slipped because of budgetary consider- 
ations since Rice’s original announcement. 

General John M. Loh commented on 
the F-22, “The F-22 is our fourth-genera- 
tion stealth system. It’s stealthy from all 
directions like the ACM and the B-2. But 
it is also more maneuverable than anything 
we’ ve ever fielded and it has the blinding 
speed characteristics of all fighters. 

“The Gulf War reaffirmed that air supe- 
riority is vital to victory. It is the first objec- 
tive in any conflict. The F-22 will allow us 
to control the air despite our smaller force 
structure. It assures American air superiori- 
ty well into the next century. 

“Tt guarantees the safety of our forces 
and our allies in friendly territory. It lets 
our ground and naval forces move freely 
while denying our enemy that advantage. 
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Air superiority is the sine qua non of suc- 
cessful warfare. We have what it takes to 
gain and maintain air superiority today. 


SPECIFICATIONS 
LOCKHEED YF-22A 
LIGHTNING II 
43 ft 


64 ft 2 in 

830 sq ft (est) 
34,000 Ib (est) 
60,000 Ib (est) 
Mach 2 plus 
Unknown 
Unknown 


Span 
Length 


Wing Area 
Empty Weight 
Gross Weight 
Max Speed 
Ceiling 

Range 





Our fighters and the men who fly them are 
the best in the world. But complacency 
won't keep them this way. 

“Most people point to Soviet advances 








in fighters as the biggest threat to our air 
superiority advantage. True, the MiG-29 
and the Su-27 attained rough parity with 
our fighters. We understand the air superi- 
ority fighter they have on the drawing 
board now has even greater maneuverabil- 
ity and a much lower radar cross section. 

“While these advances in interceptors 
are a valid justification for the F-22, that’s 
only part of the story. If you think the for- 
mer Soviets have been busy building fight- 
ers, look what they’ ve done in integrated 
air defenses. This is their forte. They have 
the densest, most sophisticated surface-to- 
air systems in the world. These systems 
are the Soviets’ best export. You can find 
them anywhere in the world. They are 
already the centerpiece of their client- 
states’ defense networks. 

“The F-22 is the next step beyond 
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YF-22 on an early test flight accompanied by a General 
Dynamics (now Lockheed) F-16. 


stealth. It adds all of these things to stealth 
— superior speed, superior avionics, and 
superior supportability. Each gives us dis- 
tinct advantages over our opponents. Su- 
personic cruise gives our pilots a tremen- 
dous advantage but one that many people 
fail to understand. Speed influences more 
than our ability to get to the fight. We 
aren’t preparing for a race; we’re preparing 
for a war. Supersonic cruise lets us operate 
in a realm where the enemy cannot. It lets 
our pilots dictate the terms of the engage- 
ment. They will choose when and where to 
engage and when and where to disengage. 

“The combination of stealth and super- 
sonic cruise dramatically shrinks the 
engagement envelopes of enemy defensive 
systems. The enemy simply won’t have 
time to react. 

“The F-22’s superiority is not limited 
to stealth and supersonic cruise. Its avion- 
ics package gives our pilot access to infor- 
mation enemy pilots lack. It gives them 
superb situational awareness. The integrat- 


The Lockheed YF-22 with its rival, the Northrop YF-23, at 
Edwards AFB. 
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The nozzle control on the P&W powerplants gives the F-22 pilot superb maneuverability. 


Two of the best from the Skunk Works: Nighthawk a 


ed avionics structure uses VHSIC and 
fiber optics to give it a two order of magni- 
tude improvement in speed and storage 
over the F-15. This computing power syn- 
thesizes the massive influx of information 
from sub-systems and puts it in a usable 
format for the pilot. It turns data into infor- 
mation. Flying an F-22 will be the closest 
a human being can get to omniscience. 
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ightning Il. 


“The F-22 will have superior reliability 
and maintainability. It will be nearly twice 
as reliable as the F-15, giving it higher 
mission-capable rates and higher sortie 
rates, while needing less support. That 
means it is inherently more mobile. We 
will need fewer people and parts to support 
it and it will need maintenance less fre- 
quently. With fewer bases overseas and 


our increasingly expeditionary role, these 
are very important advantages. 

“We can’t add these features to the F- 
15. Aerospace technology went through a 
revolution during the 20-plus years the F- 
15 has been flying. We upgraded it literal- 
ly hundreds of times. But no upgrade can 
give it the combination of speed, stealth 
and reliability we get with the F-22.” . 





LOWEST PRICES ANVANEERS 


UM205 RIVER PATROL - THE GAMEWAR- 
DENS OF VIETNAM: Exciting all new account 
of intense riverine combat in the Mekong 
Delta with vivid recounts by gunboat vets. 
Narrated by Robert Stack. 54min. 


AC101 BOEING B-29 SUPERFORTRESS: 
WWil's Pacific heavyweight in deadly strikes 
against Japan culminating in A-bomb drop 
that ended the war. Exciting air action. 60 min. 


AC110 P-38 LIGHTNING: Full story of 
evolution and combat in WWII's most 
‘spectacular twin-engined fighter. 60 min, 


AC104 CONVAIR B-36 PEACEMAKER: See 
SAC’s postwar ‘six turning and four burning’ 
heavyweight from development to Cold War 
use in the 50s. 60 min. 

AC111 THE DC-3/C-47 DAKOTA SAGA: 
Fantastic review of world's ploneer transport 
in peace and war. 60 min, 


AC107 CONSOLIDATED B-24 LIBERATOR: 

See the evolution of this 4-engine WWil 

bomber and worldwide use. Great action. 

60 min. 

AC108 B-17 FLYING FORTRESS: Most 
..oepopular bomber of WWII in exciting air action 

ail over the world. 60 min. 


AC109 B-52 STRATOFORTRESS: SAC's 35 
year old jet heavyweight seen through its 
entire evolution including 

combat. 60 min, 

AC112 F-86 SABRE JET: Thrilling saga of 
Korean War's ‘Mig Killer’ from testing to 
combat, plus variants, 60 min, 

CV101 UP PERISCOPE: Submarine Attack 
WWII saga of American Fleet 


stalking Japanese shipping. Rare wartime 
footage with thrilling action as subs battle 
above and below the surface. 55 min. 


AF120 GHOST FLEETS OF THE PACIFIC 
WAR; All new undersea exploration of sunken 
hips that have become seldom seen memori- 
als to mankind's greatest conflict. 45 min. 


‘$M600 TEST PILOT: Join the men who 
testing latest jets as they wring out complex 
new fighters like the F-22. 30 min. 


‘SM601 THE SILENT WAR: Dive deep with 
nuclear attack boats playing a deadly 
undersea game of hide and seek. 30 min, 


SM602 CLASH OF ARMOR: Takes a hard 
look at modem tanks and tactics using 
high-tech weapons. 30 min. 


‘SM603 NAVAL FIREPOWER: A complete 
review of naval might and missiles both above 
and below the sea with AEGIS missile 
Cruisers, nuke subs, and battleship 
WISCONSIN. A BONUS 2 CASSETTE 
SUPER VALUE. 120 min. 


SM604 THE CIVIL WAR 1861-65: Fantastic 
visit to battlegrounds of America’s great rebel- 
tion. BONUS 2 CASSETTE SUPER VALUE. 
90 min, 


‘SM605 FLYING THE EDGE- TEST PILOTS: 
Spectacular crack-upsmake the danger of test 
flying brutally vivid in this not for the squea- 
mish 30 min, production, 


‘SM606 VIETNAM - THE CALL OF DUTY: '91 
Award winning documentary with dramatic 
action accounts by those who fought this 
bloody war in the ricefields and jungles. 

50 min. 


M607 FIGHTER ACES 
OF WORLD WARI: 
Actual dogfights of Aces 
like Richtofen & 
Rickenbacher in crude 
wood and wire fighters. 
30 min. 


BV100 TRUK'S LEG- 

ENDARY LAGOON: 

Visit the graveyard of 
ships lost in one of 
WWil's bloodiest 
battles, 30 min. 


BV101 FLIGHT 
INTO HELL: Marine 
aviation combat in 
Wwiil flying 
Corsairs, TBMs, » 
SBDs against 
Japan's aces. 
BV102 FIGHT: 
ING ACES OF THE RAF: 
Valiant fighter pilots struggle against Luftwaffe 
in North Africa, Europe and at sea. 51 min. 


CALL TOLL FREE 


BV103 THE FIGHTING 5TH AIR FORCE: 
Exciting air action over the Pacific jungles as 
B-26s, P-388 B-24s take on the Japanese 
aces, 90 min. 


BV104 THE FIGHTING B-24 LIBERATOR: 
Hair raising air action & exploits of WWIl's 
Most controversial bomber in worldwide 
service, 58 min. 


BV105 D-Z NORMANDY: D-Day exploits of 
Allied airpower as thousands of planes aid in 
the invasion of France in the savage fight to 
drive Hitler from Europe. 120 min. 


NF190 THE FANTASTIC FORD 
TRI-MOTOR: The most classic pioneering air- 
liner of all seen in her prime and as exquisite 
flying restorations today. 45 min. 

NF710 THE 'X’ PLANES: Rare look at the 
early years of Edwards AFB Flight Test 
Center and ‘The Right Stuff’ planes like the 
X+1, Xe, Mod & X-15. 54 min. 


AF119 CRACK-UP!: Spectacular crashes 
from Jennies to Jets! 30 min. 

AF115 EXPLORING THE WRECK OF THE 
NAZI CRUISER PRINZ EUGEN: 

Fascinating NEW underwater video of WWII 
warship that survived the Bikini A-bomb tests. 
30min. . 

AF116 THE ACES REMEMBER: Amazing 
accounts of five American fighter pilot's 
exploits in WWII. NEW & Top notch, 45 min, 
UM200 SAGA OF THE ISRAELI AIR 
FORCE: Rare look at the world’s most 
effective air power + its beginning. 58 min. 
PP451 MITCHELL B-25 BOMBER: Come fly 
the famed Tokyo raider with Jeff Ethel. All 
new professionally made show. 52 min. 
PP452 BOEING B-17: All new warbird 
footage takes you on a thrilling ride in famed 
WWI! bomber. 50 min 

PP453 MUSTANG- THE P-51: Fantastic new 
footage puts you in the cockpit with Jeff Ethel. 
First rate! 54 min. 

GB405 NIGHTSTALKERS: The Stealth 
story, including the radical new ATF. F-117 & 
B-2 probe the night skies, 45 min, 

GB406 THE WEST'S COMBAT 
HELICOPTERS: Exciting review of every 
NATO chopper and gunship. 55 min. 

GB407 PHANTOM Il: The fabulous F-4 war 
horse in all its roles from Vietnam to today. 
GB408 AIR WAR VIETNAM: A thriling 
review of ALL Navy, USAF and Marine aircraft 
that saw action in ‘Nam. Lots of surprise 
planes and scenes, 


P.O.Box 2145 Winnetka, CA. 91396-2145 


NF133 SPIN, CRASH & BURN: 
Unforgettable Paul Mantz demo of major pilot 
error crashes + “Stillwell Road” in Burma with 
Waco glider fiasco. 94 min. 


NF140 AIR FORCE REPORT: Rare wartime 
action film on P-38, P- 39, B-17, plus A-36 
dive bombers and D-Day with 82 nd Airborne. 
90 min. 

NF163 MODERN JET FIGHTERS: F/A-18 
Hornet, Blue Angels, F-15 & F-16, plus 
Thunderbirds. All up action. 60 min. 

NF102 AIR WAR EUROPE (VOL1): Two. 
wartime classics - Memphis Belle B-17 + 
Battle of Britain. Non-stop air action. 92 min. 
NF142 AIR WAR EUROPE (Il): Combines 
four classic wartime documentaries; ‘Target 
For Today’, RAF in Action’. 90 min. 

NF110 KAMIKAZE!: Superb Japanese & US 
footage on death-bound airmen seeking to die 
for the Emperor. 86 min. 

NF152 SMASHING THE REICH!: Award- 
winning documentary on defeat of Nazi by 
Allied airpower. 85 min. 

NF139 USAF IN KOREA; Rare documentary 
on early Korean air combat with P-51s, B-29 & 
F-80'+ plus bonus WWII shows ‘Wings Over 
Leyte’ & ‘Aircraft Carrier’. 80 min. 

BH101 CANOPIES UP!: Takes you into the. 
cockpit of today’s hottest jets and haulers with 
all-new pix of airmen in action. 

AF113 YESTERDAY'S WARBIRDS TODAY: 
Exciting look at how warbirds are restored, 
preserved and flown by flying museums, 
AF114 LOST WARBIRD RELICS OF THE 
PACIFIC: Dramatic recent discovery of 50 
WWII aircraft found in an island lagoon. 
NF708 FLYING THE AH-1G HUEY COBRA 
GUNSHIP: Amazing ability of deadly attack 
helo dubbed ‘The Snake’ by Gis in Vietnam. 
NF166 MACHO MACHINES: Two Gulf War 
top performers - A-10 Warthog and F-117A 
Stealth - show their awesome firepower, 
NF171 LOCKHEED GIANTS: Exquisite action 
tribute to tri-sonic SR-71 Blackbird plus the 
famed C-130, C-141 and C-5 Galaxy. 

NF164 MISSION SR-71 BLACKBIRD: Still 
the hottest, fastest spy plane ever built seen 
as neyet before in full color. 

NF167 WIDEBODIED JET LINERS: 
Close-up look at the Airbus A-300 and 
Lockheed L-1011s break-through 

design features. 

NF740 FLYING THE T-6/SNU: Six chapter 
review of flight characteristics of WWII's most 
popular advanced trainer, 

NF691 FLYING CADETS: Superb scenes of 
rare WWII Ryan STA primary trainer and 
advanced training in T-6s at Kelly AFB, 

NF699 THE B-58 HUSTLER: Great review of 
the first high performance bomber with. 
nuclear delivery capability. 

NF 617 THIS IS KOREA! John Ford classic 
documentary of Korean War with some of the 
most gripping aerial combat ever filmed. 
NF696 FLYING THE STEARMAN 
PT-17/N2S: Robert Taylor takes you through 
flight maneuvers of WWIl's primary biplane 
trainer. 

NF663 FIGHT FOR THE SKY: P-51s & P-38s 
sweep the skies of Europe hunting the 
Luftwaffe. Fantastic aerial combat scenes. 
PP-450 CURTISS P-40 WARHAWK: Join Jeff 
Ethell on a fantastic 40 minute flight in WWII's 
legendary fighter. Dolby sound 

GB-400 F-16 FALCON DOMAIN: 90 minutes 
of thrilling flight in the USAF's top multi-mis- 
sion fighter + The Thunderbirds! 

GB-401 F-14 TOMCAT: THE TOP GUN MIG 
KILLER: Dynamic carrier action marks this 
colorful look at the Navy's new F-14D. 


1-800-562-9182 


GB-402 F-15E - EAGLE COUNTRY: takes 
you on round robin 85 minute ride in the 
USAF's top superiority fighter. 


GB-403 WINGS OF GOLD: Fly with the 
Navy's fiercest fighting planes aboard the 
world’s largest carriers. 60 min. 

GB-404 F/A-18: THE HORNET ADVAN- 
TAGE: straps you into the dazzling cockpit of 
the Navy's newest strike fighter. 


AF112 KNIGHTS OF THE BLACK CROSS: 
3 Top Luftwaffe Aces recount WWII exploits 
fighting the Allies. 50 min. 


NF724 NORTHROP ORIGINAL ‘FLYING 
WING’: WWII era YB-49, 23 min, 


$M508 KOREAN WAR JET ACES: Exciting 
first jet combat. 30 min. 


BH100 EAGLES OVER THE GULF: Vivid air 
action of DESERT STORM with F-117 
Stealth, 55 min. 


AF110 WARBIRDS OVER FLORIDA; 
Spectacular Valiant Air Command airshow 
with top warbitds of South-eastem states. 


NF132 WARBIRD CHECKOUTS Vol. I: Fly 
the P-40 Warhawk, F4U Corsair, F6F Hellcat, 
$B2A Buccaneer, Grumman TBF Avenger. 
2hrs. 


‘NF145 WARBIRD CHECKOUTS Vol Il: Fly 
the fabulous P-38 Lightning, B-25 Mitchell, 
-61 Black Widow, Douglas A-26 Invader. 
1:40 hrs, 

NF151 WARBIRD CHECKOUTS Vol. Ill: Fly 
the famed P-51 Mustang, Douglas A-20 
Havoc and Bell P-39 Airacobra. 1:50 hrs, 


NF136 WARBIRD CHECKOUTS Vol. IV: 
The Republic P-47 & North American 
T-BISNJ, 1:50 hrs. 


NF155 WARBIRD CHECKOUTS Vol. V: Fly 
the Boeing B-29 plus preflight inspections of 
Boeing B-17 & B-24 Liberator, 1:47 hrs, 
NF180 HOW TO FLY THE MARTIN B-26 
MARAUDER; How AAF taught young pilots 
not to fear the fabled ‘Widow Maker. 50 min. 
NF181 HOW TO FLY THE BOEING B-17: 
Official WWI pilot training film. 90 min. 


NF723 8-17 TRILOGY: Three wartime shorts 
on air action over Tunisia, thrills of first mis- 
sion & hell over Germany. 55 min, 

AF101 THE KILLER MITCHELLS (B-25): 
Salutes 50th Anniversary / Doolittle Raider 
reunion plus crew interviews. 

Top notch. 50 min. 


AF102 REMEMBERING THE P-38 LIGHT- - 


NING; Aces recall their experiences. Rare 
P-38 footage + Lefty Gardner's P-38. 1:50 hrs, 


SM501 BLUE ANGELS: A BACKSTAGE 
PASS: A slick, fast paced look att he Navy's 
top aerobatic team flying the F-18 Hornet. 

30 min. 

AF103 WWII FIGHTER ACES: interviews 
with 10 top-scoring aces blends watbird flying 
and combat footage. Bruce Porter, Manny 
Segal, Hub Zemke, R.T Smith, Alex Varaciu. 
Great yams! 60 min. 


AF104 THE FLYING TIGERS: CHEN- 
NAULT'S ACES OVER CHINA: Saga famed 
AVG & 14th AF rare films of AVG P-40s + 
interviews with aces Tex Hill and Col. Robert 
F, Scott. 55 min, 


AF105 BIPLANE FEVER: Classic biplanes 


highlight the best restorations of a bygone era. 


Stearmans, Wacos, N3Ns galore. A must for 
vintage buffs, 55 min. Color, 


NF505 CARRIER ACTION: KOREA /From 
Chosin to Hungnam cartier launched F4Us 
and Panthers in breathless action at sea. 

41 min, 

AF106 THE P-51 MUSTANG SAGA; Review 
of top WWII fighter puts you in the cockpit as. 
five Mustang pilots recount their exploits and 
the development of this warbird favorite. 55 min, 


AF109 T-6: THE MIGHTY TEXAN: The most 
popular military trainer of all time, Pilot 
interviews and unusual military uses. 55 min, 
AF108 VINTAGE WINGS: Classic and rare 
lightplanes seen at top antique meets, 55 min. 
NF103. THUNDER OVER VIETNAM: Four 
spectacular USAF engagements using 60s 
vintage jets in vivid combat. 1:20 hrs. . 

AF111 SAGA OF THE MEDIUMS/ B-25 & 
‘A-26: WWII light bombers in combat and as 
warbirds today. 55 min. 

NF150 OUR AVIATION HERITAGE: Blends 
5 award-winning videos; restoration of a B-29, 
Nav-Air training, helicopter aerobatics, great. 
air pioneers and aerial ballet of T-38 Talon. 
1:55 hrs, 

NF128 AIR WAR- PACIFIC: Blends 'Hook 
Down, Wheels Down’ two parter with SAGA 
Of NAVAL AVIATION & Ford's DECEMBER, 
7th. 2 hrs. 

NF137 AIR WAR-EUROPE: Blends saga of 
8th AF B-17s with role of blimps and dirigibles 
in Atlantic sea war. 1:41 hrs. 

NF730 TAILSPIN TOMMY ‘STUNT PILOT’: 
Hollywood film with extraordinary vintage 
aircraft, 1:05 hrs. 

NF625 PILOT'S HEAVEN: Hollywood stunt- 
man Paul Mantz shows young pilots how NOT 
TO FLY in this wartime classic. 45 min, 
NF707 MISSION TO REBAUL: 5th AF 
P-38s, B-25s, P-40s & B-24s bomb and strate 
Japanese shipping. 60 min. 

NF702 RECON PILOT: Bill Holden stars in 
this WWII epic of an unarmed F-5 (P-38) flying 
tough mission against Japs. 30 min. 

NF159 HOW TO FLY THE B-24 LIBERA- 
TOR: Pilot training film made by Consolidated, 
60 min, 

NF158. THE DAM BUSTERS: English feature 
movie starring Richard Todd and Lancaster 
bombers in famed WWII raid, 2 hrs. 

NF761 PBY- THE BLACK CATS IN 
ACTION: Stirring WWII saga of seaplanes 
role in the Pacific, 21 min, 


NF703 MARINES AT TARAWA & IWO- 


JIMA: Two riveting invasion classics of Pacific — 


War, 40-min, 

SM510 VIETNAM HEROES: Medal of Honor 
winners recount their exploits using combat 
footage. 30 min. 

NF626 THE BURMA ROAD: Thrilling saga of 
battle to keep open a vital supply line. 
Narrated by Ronald Reagan. 50 min. 

NF711 APPOINTMENT IN TOKYO: Pacific 
ground war from MacArthur leaving . 
Philippines to V-Day. Rare Bataan Death _ 
March, 55 min. 


NF675 THE FLEET THAT CAME TO STAY: 
Vivid Kamikaze attecks on American ships. 
22 min, 

NF687 DOWN TO THE WIRE: Carrier pilots 
hairy landings. 30 min, 

NF689 BATTLE OF MIDWAY: John Ford's 
classic documentary of pivotal Pacific sea, 
battle, 22 min, 

NF605 THE FIGHTING LADY: Wartime 
documentary in color shot in action in the 
Pacific. Bob Taylor narrates. 61 min, 

NF668 SEAPOWER IN THE PACIFIC: US 
Navy's giant wartime fleet in action during 
WWI, 30 min. 

NF726 CARRIER ACTION: Compares fleet 
carriers of WWII and Vietnam era with exciting 
footage. 50 min, 


FLYING THE EDGE 


Please ship me the following videos:( Please order only by stock code ) ALL VIDEOS ARE VHS FORMAT. 


My single selection for $19.95 is # 
My THREE selections for $49.95 are # 
My FIVE selections for $79.95 are # 


My FREE BONUS Sixth Selection is # 














Enclosed is my check ) Money Order ) Visa or Mastercard number 


Signature 


SHIP TO: 
Name 


Exp. Date 





Address 





City 


State 


Please add $3.00 for each video ordered. Residents outside the U.S. add $6.00 postage per video. 
(California residents please add 8.25% sales tax.) Foreign Airmail include $15.00 for each video ordered. 


Please allow five weeks for delivery. 


No Exchange 


Media 
Books 





